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HEY STARTED COMING a little before 3 a.m., 
drawn by a watery sun and the hope of a fine 
Hay. By 9, when the shops began to open, the 
lakeside town of Bowness on Winthermere, in 

— the heart of England's Lake Dhstrict, was 
beginning to feel busy. By 1:30 the sidewalks were 
thronged with tourists, and every roadinto town was backed 
ya) with huncreds of vehicles, moat bearing ahackseat full of 
bouncing chilcren and a front seat with adad saying, “T told 
vou Wwe should have started corlier,” Another summer week- 
end in the Lake District was under way. 

Few places-anywhere offer a more beguiling interplay of 
hills, lakes, and soft green valleys than this small corner of 
northwest England in the county of Cumbria. The nigged 
neni, wild, high moors, and wandering vales containadra- 
maand grandeurelsewhere lacking in the tranguil landscape 
of Eingland and have provided inspiration for generations of 
poetsand artists. Butiorallitevisual glory, the Lake District 
6 paunfully modest in its dimensions— ust 49 miles from lop 
to bottom, 34 miles. across at its widest point—and, for much 
of the year, even more painfully crowded 

Some 12 million visitors, roughly a quarter of Englanel's 
population, pour into this compact landscape every vear 
That is more than four times the number of people who visit 
America’s Yellowstone Natonal Fark, and in an area just a 
quarter the size, 

From Easter to late September, butincreasing!y in the off 
season as well, they come to exult in the storied landscape or 
simply to putter about in the shops and museums of the httle 
towns that line the lakefronts or He scattered across the val- 
levs; What they find, all too often, is thousands of othrers—us 
cany as 250, 0000n the busiest davs—trying to do the same thing 

On a summer Saturday in Bowness, there seems no question of it. “I can’t 
expan it, "8 hbabby remarked to mein atone of wonder as we watched the shuf- 
fling masses of day-trippers. “It's like they weel to be with thousands of other 
people, There's miles and miles of glorious countryside all arownd here where you 
can walk all day and scarcely see a soul, but they don't seem to want that.” 

Even on a weekday in June, long before the late-July start of school vacations 
that marks the beginning of the Lake District's most frantic six weeks, Bowness 
wae looking lively. Buses from all-over the north of England were digoreging 
streams of mostly elderly visitors, and the cafés and tearooms were doing a brisk 
business. | had to wait ten minutes for aseat atone and was asked if | minded shar 
ingatable with strangers. [did not. My dining partners were a young family from 
Lancashire, Alan and Brenda and their twosmall sons, Darren and Danny, who 
were up for the day. 

“We come once or twice a year," Alan explained. “The kids love it,” Breneda 














Bit. Bryson, a transplanted American living im the north of England, keeps his cross- 
Avante connection strong, he has just completed a book about the English language in 
Americi. His latest article for NATIONAL GEOGRAPHIC was on the flood in his hometown, 
Des Aloines, Lowa (Tanuery 1994), Among: ANNIE GRIFFITHS BELT's- previous photo 
graphic credits is “To Scotland Afoot Along the Pemnine Way" in the March 1986 issue 
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aiided. “There ss0-much to do —miniature golf, riding the lake steamer, feeding 
the swans, shopming.” Did they ever get out into the countryside? “Well, vou 
Know, we like to drive through tt to get here,” Brenda said. “It's very pretty,” 
che acted as an afterthought, asif to confirm that she had noticed 





"There 19:4 kind of elitist attitude with the lakes." an oll foiend told me later; 


“es feeling thal pape should eet owt thnto the hills and do something healthful 
Instead of just poking about in Bowness, But il that’s all they Fealiv want to da. 
then why shouldn't they? 


Why, indeed. Twelve miles away a place called Patterdale: Approached over 
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a high, lonely road through the hills, Patterdale appears as a sudden burst of 
anlendor A symphony of steep, muscular hills, dotted with sheep and mottled 
with patchy sunshine, framing a tightly confined valley of low white farmhouses 
and small, neat, vividly green fields. Far below, atractortruncdled slowly across a 
Held. unfurling in its wake a golden strip of new-mowed hay. It was the only sign 
of Life. Bowness and its tourist hordes seemed a million miles away, 

Like Bowness, Patterdale lies within the 885 square miles of the Lake District 
Wahional Park, formed in 1951 to heip preserve thie rare and vulnerable land 
scape. It is the largest of the ten natronal parks in Engiand and Wales (Scotland 
has none), but, as with the others, the designation & really a misnomer since the 
land is neither owned by the nation porisit in any conventional sense a park. It is, 
rather, a lived-inlandscape, fulloftownsand farms, witharesident population.of 
40,000. Al but & small traction of the land is in private hands 





Unlike U.S. national Darks, which offen aim to Breserve wilderness, British 
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Asmall, gleaming emerald im a 
Cumbrian heartiand isthe domain 
of sky-lacquered lakes, glacial 
including Englane’s highest 
mountain, 4,210-foot Scafell Pike. 
Stomt Age farmers, Celtic peoples, 
and invading Norsemen cleared 
the Lake District's ancient forests, 
tempering the wilderness with 
lush, parklike pastures, 

‘Today the 885-square-mile Lake 
District National Park remains a 
working landscape, A pateirwtrk 
af private farms, it is accessible 
throweh same | 200 miles of pubic 
trails and bridhe poihs, 
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parks inevitably include resicents. These parks were created so there could be a 
way to exert some control over the speed anc nature of change, not to prevent it 
altogether. Unfortunately, the various authorities have littl: power, relying pri- 
marily on persuasion to resolve myriad demands. 

Tourism is a mixed blessing, Visitors bring 660 million dollars a-year to the local 
economy, making the Lake District one of the most prosperous corners of Britain, 
but in doing so they unwittingly trample ancient footpaths into muddy gullies, 
crowd locals from their pubs and park benches, and turn pleasant villages into 
teeming emporiums of souvenir shops. Even in the still repose of Patterdale their 
effect is felt. 

“We get 100,000 visitors across our land every year,” says Alon Wear, who 
farms 1,700 acres with his brother, as their forebears did for at least 200 years 
before them, “Tf just one ina thousand forgets to shuta gate or can't be bothered, 


that's a hundred times we have to go out and round up our sheep.” 
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drew him to the ares. be save was not wet the proeéenect of climbing on Ragland 
highest hills—wihich are after all mere foothillsin world terms—butthe peace an 
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neawty. “it may not be as dramatic as the Alp’ or Himalaya, but that t in fact 
whatappeals tome,” hesayssimply, “ You feel you can be partof it. And I’m con- 
tinually impressed by the way the human impact.on it has been mostly harmoni- 
ous. Phe farmhou eS the stone walls, the w nding dines—they all seem to have 
prown from the land rather than been imposed upon it. There is no place in the 
world more beautiful,” 

Lain ancl again in almost a vear of poking around the lakes, I encountered 
people like Bonington who had come as-viaitors and never lett. Onesuch was John 


foothill. A quiet, retlective man who relaxes Dy reading chess magazines m 
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Russian, Toothill has more the tweedy, cerebral air of a schoobmaster than some 


Th nr PLCDSE eon oo | 1* MAECLE Oi, His F whe ih the Lake District Wy typically 
unconventional. After studving modern languages at Oxford, he worked near 
| : rn i ; . | Dei 1 | 4 Fr oo oe 
London for six years as a juniorexecutive in mdustr, butonawalking holiday i 

j : — a = pts, - Ae _ ' i ; : 
the dake Datrict he decided that this was where li Wain ber) Lo Ce lf (Fu sively ht 
: I t = i ae . f ' . = 45 it La Bs Z x = 
tock a low-paying post as a clerk with the National Park Authority. That was in 

O70. Today he is the park's chief officer, 

| =< 


“The change in the Lake District has been enormous,” he tok] me. “When I 
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een out of the lakes, never traveled more than a few miles. You 
wouldn't find that now 
Hack then, too, visitors notonly came insmaller numbers but didn't pecessarih 


expect to bring 2,000 pounds of metal with them. Nothing bas transtormed life in 
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the Lake Lhistrict like the car. “The trends are terrifying,” Toothill says with a 
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visible shiver. “There are almost three times as many cars in Britain now as there 
were 30 years ago, and the number ts forecast to double again by early in the next 
century. Fromthe point of view of the lakes’ tranquillity, the worst thing thatever 
happened was the opening of the Mf) motorway. It runs just to the east of the park 
and means that millions more people can reach it.” 

Ambleside, asmall townat the hub of four busy through roads, is already a traf- 
fic manager's mghtmare. Even in winter an average of 11,000 cars a dav nose 
their way throwgh its narrow, congested streets, 

“The day will come when we will have to introduce some sort of traffic ration- 
ing,” Toothill says, though quite how that might be implemented is more than he 
can say. “Forty thousand people live inside the park," he notes. “You can't 
charge them a toll to get to their own homes. And what do you do about all the 
people visiting relatives of who live just outside the park but want tocomein todo 
some shopping? Itisn’t a problem that can be answered with tollbeoths.” 

An oft discussed alternative, introducing a park-and-ride system whereby 
people would leave their cars in parking lots outside the park and be ferried in by 
bus, is not thought a practical proposition, “Most people will-use such a scheme 
only as-a last resort when the park really i full," Toothill says. “The rest of the 
titne it would run at aloss, and no one is prepared to underwrite that cost.” 

The simple alternative—to try somehow to accommodate all those who want to 
come by car—he finds even less appealing. “Some people say we should make 
things caster for the motorist — widen the roads, bypass Ambleside, provide more 
parking everywhere. But that would attract still more cars, so eventually you 
wouid have the same problems but on 2 much larger scale. 

“People don't want to walk to the top of a mountain to get a view of a parking 
lot. They expect, quite naturally, to find the same sort of tranquil, undisturbed 
beauty that drew poets to the area. How you give that experience to an ever 
expanding number of people in a manifestly finite area is the problem we face. I 
wouldn't say it's impossible, but"—he flashes a hesitant smile—"it's certainly 
an interesting challenge.” 


‘'T 15 HARD TO BELIEVE that an area of such rare and potent beauty could ever 

have failed to attract acclaim, but until about.200 years ago the Lake District 

# was regarded as remote and forbidding, an untamed land at the farthest 

reaches of England. Novelist Daniel Defoe, ona tour around Britain in the 1720s, 

dismissed the region as “the wildest, most barren and frightful of any that Ihave 
passed overin England.” 

If any person can be said to be responsible for the special place this Lakeland 
holds in our affections, itis the poet William Wortsworth, who lived most of his 
life among the lakes and drew his inspiration from the landscape. lt was ona long 
spring walk around Ullswaterin L802 that he came upon the scene that gave rise to 
perhaps his most famous lines: 


Il wandered lonely asa clowd 

That floats on high o'er vales and jails, 
When off at once [ saw oa croted, 

A host, of golden daffodils: 


As the guiding light of the Romantic movement in English poetry (and not inci- 
dentally as the author of one of the first guidebooks to the region), Wordsworth 
was instrumental in opening people's eves to an almost mystical correspondence 
between man anc nature, with the Lake District as its apotheosis. He became not 
just the most influentinl poet of his age buta kind of tourist attraction himself. His 
friends and fellow poets Robert Southey and Samuel Taylor Coleridge followed 
him ta the lakes and soon, it seemed, did every writer and artist in Britain. 

To Wordsworth’s growing despair, the Lakeland became the haunt not only of 
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barbed wire—dnd mot to chose shecp,” notes one veteron, hound troiner. “Expertenced 


Hors race right bya rabbit without even seeing iL” Another tip for hound glory: “Give 


them 0 ent breakfast of 0 wee bit of sherry and egrs the morning before. 


diletlante artists and poets but also of dav-tripperstrom the 
Industrial cities of northern E.ngland drawn by the prospect 
of fresh airand askyline undarkened by smokestacks: A new 
town, Windermere, sprang up to meet their needs for amuse- 
ments, and tied mansions, most now transformed ints 


hotels, began toanpear along the shorelines of the more pop 1.1 


Ulor lakes 


ORDSWORTH spent his eight most productive 
years in a tioy whitewashed dwelling near Germs 
m are c eee Dove Cottage. The seat of the Words- 
1 rust, Dove Cottage has been open to the public since 








wort 


891 dn its first year itrecesved 422 vistors, lodayit gets as 





many as 15,000in aimonth ar thts gilt shop, tearoom, 
Museum, ancother enterprises is Grasmere’ § main industry 
“ DOuUTStsare only a partol what we co here, albeit a large 
and welcome part,” says Robert Woof, an engagingly ani 
mated fellow who heads the trust. “Our work also involves 
the conservation of manuscripts. We have some 30,000 
manuscripts in all—including 90 percent of Wordsworth’s 
papers—and the collection is growing by 10 percent avear.” 
At the moment the coliection is housed in a converted 
barn. “Which, as you might suppose, is notentirely satistac- 
tory, Woof says, showing me into his office, which has 
the dimensions, and something of the ambience, of @ wtilits 
closet. “It would be mice to have something a bit more com- 





modiows,” he save wistfully, “but the difficulty is that even 
with 20,000 paving Visitors a year our resources are stretched 
thin. We need to renew the air-conditioning, remodel the 
tearoom and” —his tone grows wisthal again— “ideally get 
it into profit, But, as ever, finds are tight.” 

Inthe gift shop] buy a ticket for the cottage. Along witha 
couple from New Zealand and a party o icaee: wha 
gamely refuse to let an uncertain grasp of English diminish 
their enjoyment of the expenence, Lam given a conducted tour. The cottage 1s 





dark and tiny, but throughout Wordsworth's tenure tt contained a positive whirl- 
Wind of people. Ibis fitthe wonder that the great man spent so much time ramping 
the hills. He was a demon walker and thought nothing of walking to Kendal and 
back —adistance of JA: miles—to borrow a book, His frend Thomas De (Juincey 
calculated that in his long lite Wordsworth walked some 150,000 miles 

Inspired by his example, I decided to take up a long-standing otter from.an old 
friend named John Price to go for a walkin the hills. Now the dey uty editor of the 
Obterver newspaper in London, Price has been coming to the Lake Drtrict since 
he was & bowin nearby Liverpool, Me likes to take what be calls ambles over the 
fells. He suggested we trv Bow Fell, at 2,960 feet the sixth highest peak tn the 
lakes: Lasked him if it was.a bard climb. “Nah, justan ambie,” he said 





Phough it wat early on a bleak, cold Saturday in February when we arrived, 
the parking lots along the narrow, steep-sided valley called (oreat Langdale were 
crowded with cars. People sat with the doors open pulling on warm socks anel 
stout boots, There was an air of subdued expectancy and not much talk—no 
doubt because most, like os, had spent the nicht before fortifyvine themselves in 
a local pub. 

We fell in with a stragely army of walkers, all with rucksacks and knee-high 
woolly socks, and started up along, grassy humpback hill called The Band 
Ahead of us, walkers formed well-spaced dots of slow-moving color that jed toan 
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the weather was truls 





menacing, with thick fog joining the pelting sleet, and ferocious custs of wind that 
seemed to rock the hillsides made me stumble and gasp, 

When we returned to base four hours later, ] was stiff with cold and ached 
iIn¢évery movable part, but] was hooked. Walking in the high fells was one of the 
most wonderful, exhilarating experiences imaginable, Inthe months tocome I did 
itugain and again, though always in better weather and never without aching legs 
made bearable by a quiet sense of achievernent 

The very names of the Lake District hills—Scafell Pike, Helvellyn, Skiddaw, 
Great Gable—suggest majesty and challenge. Itisn’t that they are terribly lofty— 
scafell Pike, the highest, is just 3,210 
feet — but they havea mighty bulk. You 
often don't realize the overwhelming 
massiveness of a Lake District hill until 
you are halfway up it. Then, suddenly, 
you feel very small indeed. Among 
much else, the experience left me with a 
new apprecmition of the ceaseless splen- 
dorel the Lake District landscape and a 


profound respect for Joss Naylor 
AYLOR 15 A LEGEND, though 
you wouldn't suspect it to 
look at him, Now 57, he is a 
slight man (pages 6-7), in appearance 
much like any other farmer in Wasdale 
Head, the remote and bleakly beautiful 
corer of the western lakes that has 
been his lifelong home. But put himina 
pairol running shorts and show himtoa 
mountain and he becomes a giant. He 
is, by common consent, the greatest fell 

runner of all time. 

Fell running—strambling up and 


Grand dame of the doles, author Beatrix Potter dawn mountains, often at considerable 
Inumortaliced Cumbria’ rural chormes in her Petes peril to life and limb—is one of several 
Rohbit stones, ond she bequedthed 15 local farms sports keenly supported in the Lake 
te the National Trust on her death in 19435, By Lhistrict and little known outsicle it. Al 
Patter’s orders, fuer donoted felds continue to feed weekend meetings throughout the sum- 
Herd wick secp, whose tough coats are traditionally mer you can find packs of wiry runners 
“Hindiied wp with dye for iasestock shows fopposite) tolling up and over the steepest mowun- 


tains. To-watch a group of young, and 
sometimes nolt-so-young, runners take 
off en masse froma valley floor and within minutes become pinpricks ona distant 
noe that took you half aday and many rest breaks to haul yourself up the week 
before is to arrive at a special appreciation of the Lake District people 
Even in sucha group Joss Naviorstands apart. He notonly sprints up the most 
formidable slopes but keeps on going. In 1976, inafeat still spoken of withawe, be 
ran LOS miles through the Lake District in just under 24 hours, covering 38,000 
feet of ascentand descent and scaling 72 summits, all over 2,000 feet in elevation, 
Much of the run was done by moonlight, all of it over uneven ground. He was 40 
vears old at the time. 
sitting beside a wall of trophies in the living room of his farmhouse overlooking 
Wast Water, Naylor merely says, “I was running well thatvear. Could’ ve done it 
again the next day with a bite to eat and afew hours sleep.” 
Naylor has noides how far hecould runinaday onalevel, paved surface, Once 
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te did 134 miles over the notoriously difficult terrain of the Pennine Way, Brit- 
ain's 
alters! Ln passin ' “t ‘enatit mV fool IinaA hohe Ln the rc rie ATO TY SA Bae lerl 





ongest long-cistince footpath, “But l wees injured for mu Hott.” he ack 


ip like this.” He shapes his hands as ifabout to catch a baskethall," Thatslowed 
ne down a bit. [probably could have done 170 miles othery 

Naylor could assuredly have been one of Hritain’s grentmas aio runners Dut 
for one thing. He always hacl tomake aliving, and fora bill farmerin the Lake 
District “thn son't ensy. Just consider the matter of shearing sheep. At the time of 
my -wisit Naylor and other Eake District farmers were getting a penny a kilo for 
wool, about the amount of 
wool vou'll get off the back 
of a Herdwick sheep, the 
hardy but nol notably pro 
ductive stock that graze 
the Lake District fell 

NWavior has 1,500 head of 
aheep. [he annual swmmet 
shearing involves two to 
three weeks of intensive 
backbreakinge labor, sand 
forthis hundred or so hours 
of work he recerves all of 
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In trictly SCOnoODVC 
terms, hill fanming in much 
of Lakeland is the wildest 
li I Without FELENSIVE 
roverninent subsicie feu 
neople could make a living 
from the lance. Selling ewes 
Bn ames DFings Tarmers 
most of their profits: Like 
most sheep farmers in the 
Puronean Union, Naylor 
was entitled to a subsidy of 
nbout Sl; for esch lamb 
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plement. In addition, the whole of the Lake District wascin 1993 declared an Envi 


ronmentally sensitive Area, un Wifving its farmers for DPAVMENCS Of As much as 


£143 per hectare (2.5 acresid they agree to manage the land in an environmentally 


sensitive way —Mmaintaining hedges and drystone walls, restricting the use of fet 
LIFer, NOL Gere rAsIneg felis Li Sa OT) 
Even with nen supports, Navlor says he coultin t lve adequately on bis farm 
CArHINGS Alor He has a full-time job @¢ a maintenance man al A nearby power 
ctation, regularly following an all-night shiftat the plant witha full day's work on 
the farm. Running in such circumstances takes on the air of an indulgence 

Life i not made any easier by being played out in the spotlicht of a nationa 
park. “Hardly a week coes by that vou clon't have some authority or other poking 
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farme—niw (here ore five,” airve [ne 
Fern, 65-(rieht), a vaurery soul who rapes 
Paheep on pasturelarnd near ti 
viliee oF Dein, “2 fongin on. oi 
lean! my farm toe fame 

Pie trouble te, Aenm hes no takers 
Wane of hte two eine im three daughter 
ore interested in-the red tape of autwily 
fonming—or in tending sheep oirough 
Cumbrna's bone-piercing wiritier rights 

‘Tres been tn the faniily 62 years,” Benn 
acvagiutetiy of fils cherished 64-0¢cre 
Apredd. “wWoyhe gomnof The-sranuicriit 


(fren will finey to heep it.” 





“When will [ retire? Din 
workin’ myself down from 
90-lhour weeks. Maybe next 


year it'll be 80 hours.” 
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0 tradihiinmdiies. Ale worked his fond 
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rupted the endless routine CRF TLE W CLS oF 


shecp ocr the ereon fields of Cannbrio 


Pe celebrouted thr christening of his 


youngest eronididourhter, Sophie, tn'fis 





(Ath-century fonnhouse (rie). And his 
friend of near 50 yeore- Billy Tevior (hap 
rigitt, of left), heorcd-the siren coll of the 
quctionedr, Benn bought seme lambs from 
his friend—-c contribution to his nest egg. 

‘Billy Tievior (ia doth’ (IR in retire- 
ment, Benn mises. “e's pot rid ofa 
lotof phe preasures of fife 

So, What ober fee? 

Ve hen weit retire? [om workin’ avael? 
doen Prom 8O-our wees. ffoyin mex 
year if tl be 8} hours 

His wife, (dorgaret, overhears this vow 
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(Continued from page 27) long-suffering forbearance. “Neighbor of mine 
not long ago had some naturalists ‘discover’ a rare patch of wildflowers on his 
land. They told him that on no account should he spray it with fertilizer because it 
would ruin the flowers, which surprised him because he'd been spraying it for 25 
years, So he stopped, and the next thing vou know the wildflowers are all gone. 
The sheep, you see, got interested in that patch of ground because it didn't have 
fertilizer on it and cleared every bit of it. These college folk may know flowers, but 
they don’t know sheep.” 


J OMPLAINING about the muddled interventions of outsiders 1s something of 

a tradition among Lakeland farmers, At his cottage in Torver, Arnold 

‘. Lancaster showed me a boxful of documents be had accumulated since 

becoming involved with something called the Torver and Blawith Commons 
Draft Management Plan. 

“Tt's to do with managing the common land, but just look at it,” he said, and 
began tossing onto the table in front of mé reports, documents, and proposals that 
had been submitted tothe Mimstry of Agriculture by interested parties— English 
Nature, the Cumbria County Council, the Center of European Agricultural Stud- 
ies, the Agricultural Development and Advisory Service, and at least a dozen 
other bodies, all with proposals on how these 150 acres of high fell could best be 
managed. “We've had meetings and more mectings. We've had meetings about 
meetings. There'sno end toit, andallovera bit of common land that was working 
fine in the first place.” 

Between the economic uncertainty of farming and the exasperations brought 
on by conservation groups, tourists, and bureaucrats, more and more farmersare 
calling itaday. As farmer Joe Benn says, “You've always had to be a jack-of-all- 
traces in this business —farmer, waller, joiner, yet, shepherd, but nowadays you 
practically have to be a bloody lawyer as well.” The number of full-time farmers 
in the Lake District declined by 8 percent in the 1980s, and the trend is: implacably 
downward. “A farmer can sell his property,” notes John Toothill, “ban 
ceeds, and live far more comfortably off the interest than he can by chasini 
after Herdwick sheep in all weather, You can hardly blame them.” 

The problem is that the person who buys the farm will more likely than not be a 
well-heeled urbanite who wants the house fora vacation home but has no purticu- 
lar interest in managing the land. Since the 1960s hundreds of outsiders have 
bought houses, cottages, and farms all over the Lake District to use as second 
homes, driving prices beyond the range of what many locals can afford. Itisa 
source of perennial resentment 

“We've tried at various times to alleviate the problem,” a planning official told 
me. “At Chapel Stile we approved the construction of 271 low-cost houses for 
localsin the late 1960s_ It'sa frankly hideousdevelopment. It would have been too 
expensive to build traditional stone-and-slate cottages as we would have liked, 
but we felt that cheap housing was better than none. And it was—fora while, But 
the last time I counted, 18 of those 21 properties were holiday homes, So we now 
have & permanent blot on the landscape that is of practically no benefit to the 
locals. What can you da?” 

Theincreasingly high cost of Lakeland homes has not only effectively banished 
many locals to cheaper outlying areas but also robbed villages of much of their hfe. 
Many communities are half empty through the winter. “Twenty years ago there 
were 43 children in this village,” says Arnold Lancaster of Torver. “We used to 
have an annual party for them, with a parade and ice cream and all that. Now 
there are just three kids. ‘You can't have a parade for three children.” 

Simimerne resentment against offcomers, as they are known, was something I 
encountered often. One farmer told me: "I had an offcomer banging on door 
t’ other day complaining that my rooster was waking him up of a morning. | 
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gh 1 to him that that's what roosters do, You get ‘em complaining about 
dogs barking, cows nibbling their shrubs, about almost anything that's different 
from city life, and you wander, well, it you don't like the country, why on earth 
did wou ii A piace in itr 

[t’s-all a far crv from the Lake District that Beatrix Potter knew and aclores 
early this i CHT A, [ Baill Top, her ati clit hick away fo + a Sa WIe} He r cre 
ited] Peter Rabat, Pirtiing KHland, Mrs: Titthemowse, and dozens of other venern- 


hle children . Slory chara [ers and wsed the consiqgerahle wealtn it roe iil her 


bo Duy Tarms and other properties in the lakes in the hopes of saving them from 
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overdevelopment. At her death in 1943 she left 15 farms aswell as other properties 
to the National Trust, : ritable conservation body. Potter lef the trust some 
L (oo acres in cull] Her aehaand le i Lt f artherse. eh prope rie 4, Between them their 
bequests incressed the National Trust’ sholdimes try talf ane he = Sct in mation 
the drive to preserve this delicate landscape, which eve ¥ lec to the creatior 
othe national bark if us | 

Win Work. rethe math the vet nal piark ince our interests ore very much the 
aame—to keep the Lake District beautiful and to help visitors enjoy the experi 
FHuUCE i= . hive r Minurice, head of the bt Recep il Ti Wst in the Lake Th “trict told me 
“But we are two quite separate bodies. They are a government agency; we area 
private charity.” The National Park Authatity i responsibie for the upkeep ana 
well-being of the whole park. The National Trust, on the other band, ts responsi 
ble only for those parts of it that it owns. In practice, since it employs its own war 
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Mugeginy for hondouts, swors resort-to strong-beok toctics on the Howness warerfront. Thoweh some 
ay MOURA of more placid post, the Coke District's apecial magic persists, if on bone Ef cen 
I PcCMed Out—thie clean toste of morning for, the bowl of space above a sunener valley 
responsibility for a large portion of the park. The trust owns 85 farms, plus 
fells. Jakes. andtarn 10 000 acresin all, about a quarter of the total area of the 
Lake District —as well as garc castle, and a scattering of holiday cottage: 
Amid-all this Hill Teo small but cisproportionately tmportant part. I went 


hard to find. Three full buses bad 


LO S66 il one riht Mimmer morning 
ATIvVed, anc there was a@ procession of cars in and cut of the two parking lots dis 
reetiy tucked away nearby. The trast gives it crs little publ iy — hor & trie tt 
paveit no publicity at all—andin 1992 tried to thin the crowds by moving Potter 
lelicate watercolors to a gallery in Hawkshead, But still th Stores POUr i 
“We get 70,000 visitors: o t Hill To} pand expect the firuré to rise to 
10,000 by the end of the decade.” ays Oliver Maurice. “That is obviously a 
reat deal more than any bouse is designed to handle. Much of what we co is 
invisible. People don’t notice things rh ‘ootpaths anc walls. They think they 
magically appear and somehow maintain themselves. What they don’t appre 
ile 14 that ttall costs an enormous amount of money. We spend 3,5 million pound 
4omilbon doliars U.S.) a veer jst to stand still" 
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T THE NATIONAL PARK HEADQUARTERS in Kendal, 
John Toothill is equally worried by the perception 
A thatthe Lake District landscape is somehow effort- 
lessly timeless, “I worry about trees,” he told me. “Most of 
the woodland trees you see were planted in the late 19th cen- 
tury. In the next 40 of 50 years they're going to start dying 
off, Unless we start replacing them now, the dales are going 
to be. very much barer by the middie of the next century. 

Unfortunately, tree planting on any but the most modest 
scale is a luxury he cannot afford. ‘Toothill’s total annual 
budget, including money generated internally trom parking 
lot charpes and other fees, is.3.7 million dollars. From that he 
must manage the park, run ten information centers, pay 127 
full-time staff (plus an additional 40 in summer), implement 
educational programs, maintain equipment and vehicles, 
fund improvements to the landscape, ond act as the local 
planning authority. Almost.any new development in the 
park, from a proposed shopping center at Ambleside to 
something a5 small asa homeowner wanting to put new win- 
dows in a Georgian terrace house in Keswick, must be 
approved by national park staff. It-all takes money. 

Despite the manifold pressures, Toothill is not a gloomy 
man. “Ohno,” be says without hesitation when | ask if he 
finds the job discouraging. "One thing you learn is just how 
passionately people feel about the lakes. Do you know, our 
450 volunteer wardens work hundreds of hours a year with- 
out a penny of pay. They do it for the love of tt. We get so 
many offers of voluntary help that we can’t accept thet all. 
We just haven't got the resources to equip and supervise 
them. I think that is terribly heartening.” 

He shifts forward in his seat and shows a measure of pas- 
sian of his own, “Millions of people come here every year- 
more than to almost any other national park in the world 
—and still manage to find a countryside that is largely 
unspolled and often incomparably beautiful. We have problems, certainly, but 
they are the problems of success.” 

itis a thought that staved with me when I made a second, farewell ascent up 
Bow Fell. It was a fine September Saturday, and the walkers were even more 
numerous than they had been when I had walked it seven months earlier. 

When I reached the summit, 1 counted 34 other people. They sat mostly in 
groups of twos or threes, eating packed lunches, studying maps, or quietly talking 
about felliop adventures, A few nodded to me, as if welcoming me toa select club. 
[ founda perch and sat with my sandwiches, grateful to rest my weary legs. There 
was, I noticed, a kind of lazy, unspoken camaraderie among us. As J ate, more 
walkers arrived, looking flushed but quietly exhilarated. With a nod, T enrolled 
them in our little club. 

ltoccurred to me that itis like this through all seasons on Bow Fell— people hik- 
ing to the top, savoring the experience for a time, then quietly drifting off ta be 
replaced by fresh arrivals. It has been this way for decades and wall be for decades 
to come: | liked that very much—the idea that you can have an expenence you 
share with millions and yet is also somehow profoundly personal and special. 
That, | decided, is the special enchantment of the Lake District 

[ packed up my things, hoisted my nicksack onto my back, and took in the view 
across the ses of hills one last time, Then | turnecdand with alight heart began the 
long trudge down the hill ‘al 
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OF DARKNESS 





. night. But patience and skill have enabled Bev- 
erly and Dereck Joubert to capture remarkable images 
of lions hunting i in the dark in Botswana. Some are 
shocking—a lioness sinks her teeth into a petrified 
young elephant (right), Or surreal, like a maelstrom of 


doves at a dwindling water hole shared tensely by 





elephants and hungry lions (preceding pages). These 
particular cats attack very large prey, leading to con- 
frontations compe 





ing to the ear, and to the eye. 


By DERECK JOUBERT 
Photographs by BEVERLY JOUBERT 
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error is more often heard than seen in the African 

















’& ATHED IN THE LIGHT 
of anearly full 
moon, ten lions slept 
peacefully, sprawled 
together in the 
grassland. Around 

shen in the night, zebras, ante- 
lope, and other potential prey 
moved throuch the savanna, 
but the Hons had chosen not to 
hunt them, [1 was nearly mid- 
night. Suddenly the moonlight 
disappeared. 

A few yards away in our four- 
wheel-drive vehicle, we gazed 
up and saw that clouds had 
engulfed the moon. Lightning 
split the African sky and a binst 
of thunder startled both us and 
the lions, Pelted by a wind- 
whipped deluge, we struggled 
with canvas in a vain attempt te 
keep our vehicle dry. The lions 
huddled miserably together, 
their fur dripping. 

Rut wher it was over, a silver 
linihg remained fir the lions—a 
cloak of clouds. In near-total 
darkness, with no bright moon- 
light to reveal their presence, 
the lions swing into action. The 
hunt was on 

Whenever Beverly briefly 
turned on our filming lights, 
zebra eves shone back. Of the 
lions, we could see only one 
female that slipped silently 
past us, circling. Then our ears 
picked up the chase— hoofs 
smashing into the wet earth as 
zebras fled for their lives. At 
last came the sounds we were 
straining to hear—a thud and a 
wheeze a¢-a lion slammer inte 
a ttbra, knocking the wind out 


DEReck and BEVERLY JounEET, 

& huthand-and-wife team of 
naturolist-cinematographers, baw 
filmed northern Botswana's wildlife 
for more than @ decode. 


of it as it fell. After the kill, 
the pride began to feed and 
paid no attention as Beverly 
turned on the lights to record 
the scene. 

A micnight storm that clouds 
the moon is a bit unusual, but it 
uminated one of the hunting 
techniques of lions in northem 
Botswana's 4,0$0-square-mile 
Chobe National Park. For 14 
years, with the cooperation 
of Botswana's Department of 
Wildlife and National Parks, 
we have followed the lions 
in one very prolific area of 





the park known as Savuti- 

Here fies o wide-angle 
window into the continent's 
primeval past. Natural rhythms 
of seasonal rains spark migra- 
tions a5 animals follow a dwin- 
dling water supply. Covering 
200 square miles, Savuti attracts 
wildlife in spectacular numbers, 
with some 460 species in all, 
including 42 species larger than 
a jackal. Many are important 
prey for lions. 

Chur task was to research, 
record, film, and photograph 
every aspect of lion behavior, 
But how to do it at night, when 


the Hons are most active? They 

are seen only by day, mainly 

by the hundreds of tourists who 
stop in Savuti each year as 

they travel from the Okavango 

Delta, just to the southwest, to 

Victoria Falis in the north. 

In the past most lion réstarch- 
ers limited their work to day- 
light observation, Our challenge 
wie to devise a means of wit- 
nesaing lions’ nocturnal tactics 


without interfering with either 


the predators or their prey, Very 
rradually we developed a way 
lo accustom the lions to our 
vehicle: and our Alming lights. 
We also adopted a set of rules 
for ourselves that emphasized 
noninterference, 

We spent weeks introducing 
the lions to artificial light, 
beginning with just.a flashlight 
beam. To do the filming, we use 
lights modified with special bat- 
teries so that their intensity is 
equivalent to 10) watts—similar 
to our vehicle's headlights: in the 
bright mode 

We never turn on the light: 
during the initial chase, only 
after the lions have zerood in on 
their quarry or-are already feed- 


ing on the kill. To follow their 


actions, we keep the lights off 
whenever possible and use aspe- 
cial night-vision equipment that 
intensifies images, We had parts 
of our vehicle rubberized to 
minimize creaks and groans, 
and we always maintain a mini- 
mum distance of 150 feet from 
hunting lions, 

Eventually our patience paid 
off, and a néw. world opened to 
us, Nearly every night we were 
able to follow the lions on their 
hunts and stay out all night with 
them, With each passing sunset 
we-realized that by dawn our 


Felled in the 1992 fall migration, a zebra foal will feed a male the 
Jouberts named Mandevu. In only ten davs, lions and hyenas killed 


some 150 migrating zebras in Savuti, part of Chobe National Park. 
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Before moonrise, 
Viandevu and a 


temnale close in 


onan impala; 
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onto his throat to suf rip open a hip. Yet 
hunting lions pay a their way to attack 
price; their foe's kicks _buffalo—for reasons 





kept the bull boxed a 
in, circling around to 
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Yet Cape buffalo are among 
the favorite quarry of the 
region's lions. While elsewhere 
in Africa lions are known to 
tackie and bring down Cape 
buffalo only occasionally, these 
cats will actually go out of their 
way to do so. 

Once we were following lions 
that hac been stalking giraffes 
far about two hours. When they 
heard a distant buffalo, they 
abruptly broke off the hunt and 
immediately switched targets. 

Why? With those long legs, 
giraffes can run very fast with- 
outtirmg. We witnessed about 
200 giraffe hunts by lions, and 
only six of them were success- 
ful. Of roughly the same num- 
ber of buffalo hunts we saw, 
only three faiberd. 


HADOWING the hunters in 
the night are the lions’ 
ancient rivals, the hye- 
nas. For three vears we 
suspended our-work on 

lion predation to study this rela- 

tionship intensely, We found 
that in Savuti there ore differ- 
ences in the ways lions and hye- 
nas interact compared with 
tlsewhere in Africa. 

Much confusion has existed 
about ¢ach animal's role. lt was 
long believed that lions were 
purely hunters and hyenas 
purely scavengers. The lines 
began to blur when it was 
observed by biologists, includ- 
ing Hans Kruuk and George B. 
Schaller, that Hons sometimes 
steal carcasses from hyenas. 

In Savuti the behavior of both 
animals spans the spectrum. 
Lions-and hyenas are skilled 
hunters in their own right, and 
each species steals kills from 
the other 





But to us the most important 
thing is the constant conflict 
between Hons and hyenas. 
Although disputes sometimes 
arise over competition for food, 
they often spring out of pure 
agyression. In Savuti this may 
he heightened by high densities 
of both animals. 

We have often seen hyenas 
inflict vicious wounds on a lion- 
ess that has become separated 
from her pride, with no kill 
present to quarrel over. And 
lions will deliberately hunt 
down hyenas and kill them 
without bothering to feed on the 
remains. Twice we have seen 
Niwadumela charge directly 
into a hyena clan and kill the 
ruling female. 

One day the lions win. The 
next, the hyenas. Why? After 
watching a skirmish, | won- 
dered if the owtcome of incliviel- 
val battles could be predicted. 
Could the combined weight 
of each side be the determining 
factor? A pride of Savuti tions 
comprises about ten animals, 
while a hyena clan varies 
between 18 ancd-40. An adult 
lioness weighs approximately 
400 pounds and a hyena as 
much 45 175 pounds, But.ina 
clash, each side is rarely at full 
strength. For various reasons, 
there are always absentees. 

From our field notes I totaled 
the number and weight of all the 
contestants on each side in the 
hatthes we had witnessed. The 
results supported my theory. 

If an entire pride af lions met 
up with o full clan of hyenas, 
the combined weights were so 
even that the cutcome could not 
be predicted. Hut some mem- 
bers were always missing, and 
that tipped the balance. The 


side with fewer absentees —the 
heavier side—always wor, 

We remember one particu- 
larly exhausting evening. It 
started, a5 alwys, GL Sunsel, a4 
vehicles full of tourists depart- 
ing for their camp pulled away 
from the cleeping lions of 
Maome's pride. 

For us, work began, The 
pride awoke and throughout the 
hight led us on a grueling chase 
as they mace a series of kills. 
First they downed-a small hare, 
then a young zebra; then they 
fought a three-hour marathon to 
kill a buffale, 

As the tions began thei buf 
falo feast, they were charged by 
a clan of hyenas. Badly outnum- 
bered, the lions abandoned their 
hard-won meal and climbed 
the dead trees nearby. We had 
followed the lions-for 11 hours, 
Hgeing and zagging for 45 miles 
through the Savuti grassland 
Now we staved until the horizon 
turned orange and we could see 
the lions’ silhourttes agains! 

With the hyenas gone, the 
pride eventually came down and 
walked over to the little fringe 
of trees that promised the only 
shade during the heat af the 
day, They chose their favorite 
tree and lay down. 

Soon, the first towrist vehicle 
pulled up, bringing visitors who 
had been there the day before. 
"These lazy lions haven't done 
‘a thing since we left,” one 
remarked in disgust. 

We were just too tired to 
eorrect him. F] 


National Geographic ENPLORER 
oil! arr “Jens of Darhness” in fino 
paris, on August 2} and 28 af ¢ p. ni. 
ET on TBS Superiiation. 


At daybreak a long night of hunting ends for Ntwadumela and 
his pride. Now Savuti's lions will curl up in the shade, awaiting 
sunset and the darkness that they rule. 
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NASA PUTS THE “CAN DO” PROJECT IN ORBIT 


By JAMES H 


ven before there wert astronauts, 
youngsters dreamed of looking home- 
ward through the blackness of space 
Ol seeing eorih hanging below like a 
preal turquoise blue pendant 
The cream came trurc last sommer for stu- 
dents in (Charleston County, South Caro- 
ling, After ten vears of planning, hoping, 
and heartbreak, they launched their own 
pavioad on the space shuttle Endeovowr 
‘Pheir scientific package: four cameras, 
plone with 261 test tubes filled with samptes 


ranging from Alka-Seltzer to human hair 





ith 





All were lonced in a canister dubbed (LAN 
DO) (abowe, the brightest container in the 
shuttle's-open cargo bay, just beyond the 
head of the astronaut at rear) 

As @armest as any SLASA scientists, stu- 
cents [kar | 
(right) used weather and orbital data to 
decide what earth features te photograph 
With the LAAN DO) camera assembly, which 
the stuctents dubbed GEOCAM 

“T can never be-an- astronaut because ms 
“But 


now [ll always te able to say [worked with 


l-vyear-old Katherine Douglas 


eves are really bad,” savs Katherine 
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High hopes 





“I'm living a-dream,” said teary-eyed teacher Ruth Ashcraft-Truluck (below), watching the 
space shuttle Endeavour rise from an unusually dry Kennedy Space Center in Florida (right). 
She'd worked on the CAN DO project since 1984. Getting VIP treatment, Charleston County 
students saw shuttle Discovery being prepared for a later launch (above). 


shuttle astronauts ond helped out NASA.” 
Amid the din of their mission control cen 
rat the Mecical University of South Cara 
ling in Charleston, the students directed 
GEOCAM's operations, using headphones 
to communicate with one another-and with 
the Johnson pace Ltnte4r in Houston 
standing tin the CAN DY) control room 


as the propéect's technical coordinator | 


realized that 7 had been working toward this 


day since before many of the voungsters 
involved were born 

harlyin 1954 the Charleston County 
School District got the opportumity to launch 
a Stent SOeNCe FADETIMent abn ira il 
future shuttle. Dhe preject would have to fit 


ae i 
sich wot the shuttle’ s (9et Away Special 


canisters—nalso known a6 GAS cans—which 
NASA makes available for educational, 
POVETAMENL, and fesearch use. Lhe pian 
wit to Lake pictures from orbit, Armed 
DAMES H. NICHOLSON bitin imaging sperialist ju 
the Medical University of South Carolina. Free 


ince Photographer LRA Hicks most recent 








Kids in control 
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Mission control in Charleston 
(right) hummed for Endeavour'’s 
ten-day mission as students 
directed GEOCAM, the photogra- 
phy portion of CAN DO's payload, 

Elementary school students 
watched the weather, using sat- 
ellite images provided by NASA, 
Their job was critical: Photo tar- 
gets had to be set a day ahead 
of time, so the students had to 
predict if a given region would 
have clear skies 24 hours later. 

Middle school students 
worked as tarfeters, deciding 
which landforms along the or- 
bital path would make interest- 
ing photo subjects. 

Besides occasionally helping 
youn@er kids with the weather, 
high achoolers monitored shuttle 
crew activity to determine when 
astronauts might be available to 
trigeer the cameras. 

GEOCAM's operations —and 
the opening of its motorized lid 
Veftt}—were controlled with a 
keypad, held by astronaut Nancy 
Sherlock (below right), 
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With scientific (mating experience, my Col OreVvidisly taken from the shuttle hac been 
league Tom O'Brien and | eagerly joined shot through the spacecrafi’s thick win- 

the team that designed and built the pay dows, designed more for safety than for 
load. The school district had no shortage -o! optical clarity. Flying upsicte down, with its 
teachers enthusiastic about the project hay doors open, ihe shuttle became a perfect 


Adter all, grown-ups have dreams too, Mlattorm for GROC AM s tenses, aimed 


With litth money and even less space through a specially ground optical window 
BxXperitncte, We Went to work. Launch date in Lhe top of our CAIN DAD) cane: 
wis set for March 19386 For ten clays after the payload waz 

Then Ctellenger exploded, The shuttle launched, the stucents were truly charge 
orogram halted for nearly three years, but of the best combined science project and 
Charkeeton's student: remained determined peachy lesson ever. As elementary schtnl 


to have their day in space. That day came teacher Beth Anthony told me, “The room 
on June 21, 19935, when Endeavour roared was filled with that spectal music that only 
into the Fiorideasey, With it seared LAW a Seasoned teacher would fully appreciate 
CM ancl the hopes of thousands of students [hat beautiful hom of busy young mins 


e . r | a 2. bh 
Virtually ever phot serach af earth working torethes 


5s Nelsonal Geoerathic, August [004 











Center in Greenbelt, Maryland. Cam- 
eras were provided by the National 
Geopraphic Society; other parts were 


of the CAN DO project were assembled 
manufacturers’ surplus, 


Adult assembly required 
by engineer Tom O'Brien ina clean 


Begeed and borrowed, components 
room at the Goddard Space Flight 





The Congo Basin 


NORTH AMERICA cupope 

Clouds usually voll the Zaire River ye art pa dt 
and its tributaries in the Congo Ba- a, eariasten, tions 
sin. On a rare clear day Endeavors «708 = sere Perrys 
crew shot this 300-mile mosaic — a le : a Sitle ieee ( -Aleprenertiakien ortit 
the Congo republic on the left bank, } | 
Zaire on the right— with GEOCANT. 
Dark areas are vegetation. 
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Window on the world 


Following a typical space shuttle orbital pattem, 
Endeavours equator-crossing path ruled out photo- 
Graphs of the GEOCAM team's home base in Charleston 
but gave plenty of chances over parts of five continents, 
Shooting through a specially ground window, GEOCAN 
used high-definition black-and-white film to ensure the 
sharpest possible images. So impressed was NASA that 
it will use the same type of film on future shuttles. 








Grand opening 
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Christmas came in July for the 
author (top, at night) and O'Brien 
as they opened the lid of CAN DO 
at the Kennedy Space Center 
after its return from space, 
Project intern Summer Spark- 
man and I2th grader Adrian 
Nida tabovel unloaded CAN DO's 
aluminum box of vials containing 
student experiments in the 
project's technical facility— Tom 


O'Brien's home workshop. 
GEOCAN's crystal-clear image 
of southwestern Afnca'’s Skele- 
ton Coast (left) “could bea 
Fold mine in terms of scientific 
research,” savs Pat Jacobherger 
Jellison of the Smithsonian's 
Center for Earth and Planetary 
Studies. A GEOCAM image will 
Fo on display at the National Air 
and Space Museum this year, 





Down-to-earth science 


The space-age science project 
began with Wando High School 
students scraping lichens off 
tombstones in a Civil War-era 
cemetery (top left). Filtering 
water through the lichens (cen- 
teri, the students flushed out 
microscopic tardigrades, also 
called water bears (left). The 
animals can live for years in 
suspended animation if dried 
out, They begin to revive in min- 
utes when rehydrated. 

Dried water bears were taken 
into space in one of hundreds of 
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student experiments. Other sam- 
ples were brine shrimp, loblolly 
pine seeds, bread mold, Spanish 
moss, popcom, and magnets. 

“Ht wasn't just a stunt. The 
samples were part of real experi- 
ments. says author Nicholson, 
“Each sample was duplicated 
in five test tubes. One went 
into orbit, one was exposed to 
intense radiation, one wes fro- 
ren, one was spun in a centri- 
fuge to a G-force simulating 
Pravity on Jupiter, and one was 
kept as a control,” 


After Endeavour’s return the 
students evaluated the contents 
of each vial in a blind study, not 
knowing which tube had gone 
into space. So far, the most 
noticeable mutations have been 
in the inadiated samples, 


With the CAN DO data in hand, 
the Charleston schools are work- 


ing on ways to keep the spirit 
of the project alive, Students 
shared their research results at 
a spring symposium; teachers 
are building geography lessons 
around the GEOCAM images. 





At Mary Ford Elementary 
School (above), teacher Beth 
Anthony helps second graders 
take turns piecing together the 
GEOCAM Zaire River mosaic. 

“The important thing ts that 
the benefits of CAN DO are not 
limited to any one type of stu- 
dent,” says Carol Tempel, who 
coordinated CAN DO for the 
district, “Gifted students, 
averape students, special-ed 
students, students of all back- 
Frounds sent little pieces of 
their imagination into space,” 





Flight school 


Lying down on the job is a big 
part of being a shuttle astronaut, 
as Janice Voss-Ford explains to 
students at the Orange Grove 
Elementary Schoo). Asked what 
it's like to fly aboard the shuttle, 
¥Yoss-Ford flipped her chair on 
its back and assumed launch 
position, February's session 
with Voss-Ford— one of six 

crew members during CAN DO's 
flight—was telecast by closed 
circuit to the rest of the school, 

Such educational efforts 
by NASA—even after CAN DO's 
flight was long over— typify 
the contributions of time and 
expense from the more than 30 
corporations and organizations 
that made the project possible, 

“A NASA engineer estimated 
that a payload like ours could 
cost more than a million cdol- 
lars, says Nicholson. “But 
thanks to the generosity 
of everyone involved, this one 
ended up costing the school 
district less than $2,000," 

For Charleston's students, the 
investment is paying off in a life- 
time supply of self-confidence. 
One girl explained, “Usually 
when we're allowed to do some- 
thing that involves real respon- 
sibility, it's like driving the car 
sitting on Daddy's lap— you have 
your hands on the wheel, buta 
Frown-up is in the driver's seat. 
Here with GEOCAM, we really 
were in control!" tt 










By MIKE EDWARDS 


ALHIRNTANT EDITOR: | “ 


Photographs by GERD LUDWI/ 


The story on these pages is not a pretty one. 
It stems from decades of neglect and abuse 
of a vast and beautiful land—the former 
Soviet Union. In their ruthless drive to : 
exploit and industrialize their nation, S ; =. 
leaders gave little thought to the health of r a 
the people or to the lands that they ruled. | 

The results are appalling, and a lesson 
to all. No country, including our own, is free 
from the scourge of pollution; the Soviet 
example is simply one of horrifying extremes. 

Here photographer Gerd Ludwig's Russian 
assistant stands on the shore of the Baltic 
Sea in the Estonian town of Sillamde. Radio- 
active waste from a plant that once processed 
ufanium for the Soviet military sends the 
needle of his Geiger counter soaring. 

A bitter dilemma confronts the 15 nations 
that once formed the Soviet Union: With «9 
meager resources and almostifio funds, how 
to restore their lives and Jands to a measure 
of the health they once knew. —THEEDITOR 
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®@ Eight children of Moscow, all from two neighborhoods, share the same birth defect. Their 


common plight was revealed when one of their mothers, Tamara Kapanadze, on her own initiative compiled 
gmap using data drawn from hospital archives and afactory that manutactures artificial limbs for such chil 
dren. Since 1973, she discovered, at least 90 children have been born in Moscow with terminal-limb 











deficiency, most missing the left forearm. More than half the children were from homes clustered in a few 
widely scattered neighborhoods whore the air and soll are heavily contaminated by industrial emissions 


Although no certainlinks canbe drawn between these defects and Moscow's bewildering mix of pollutants, 


the incidence of congenitally deformed children appears to be higher hers than in Russia a3 o whole 
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B “Bouquet of Magnitka,” the inhabitants of Magnitogorsk call it, the noxious smoke from their 
economic life-support system —the world's largest steel mill, The city of 435,000 was born on the Ural Alver 
in 1929 with Joseph Stalin's first Five-Year Plan and soon became a showcase for the Soviets’ Industrial 


revolution, Today, still using some of its old furnaces, the complex employs 50,000 workers to produce 





iat 


Hol yearly. ln contrast, a state-of-the-art mill like the U.S. Steel plant in Gary, Indiana 


12 million tons of sti 
produces seven million tons with only 7,500 workers. 45 with all Soviet steelworks. gas and dust filters for 


tha smokestacks here are often missing or inoperative. A third of the city's inhabitants suffer from 


respiratory ailments, including asthma and chronic bronchitis 





“They used to show us films of the corrupted 





T LOOKS LIKE A YELLOW PLASTIC FOOTBALL. Snap it open and out 
falls a gas mask. 

Richi a Dzhenbulatova’s tamily has tive footballs, one tor each 
person. “When | see Luisa’s nose bleeding, | know it’s the gas 
again,” said Rumiya, a handsome woman with dark Tatar eves. 

She nodded toward her tour-year-old, “She's the first to be affected. Then 
| smell it. It’s like bad eggs. We all feel sick: the kids get dizzy. 

This happens in the village of Se1toyka, 25 miles from Astrakhan tn the 
Volga Delta in southern Russia, From Seitoyka itis only a couple of miles 
across the sere ieee ain to the sulfur plant that purveys fear and danger 


ro 4,000 families. Conceived in one ct the Soviet Union's bouts of 


miriniomonivid, at tull bore it would be thi society into & mighty empire, the communist 
wird Ss largest sulfur works, extracting four bosws: hammered and sickled the environ- 
million tons a Vea4 ment across this 6,000-mile breadth. While 
Phe gases that besiege villagers are sulfur professing respect tor nature and concern fot 
dioxide and hycrogen sulfide, The first prob workers, they killed rivers, even a sea; killed 
iy causes Lutsa’s nosebleeds: rotten-ege forests and tundra; and killed peop as 
smelling hydrogen sulfide is a killes It began in the inte 1920 s under the dictator 
“This is not a milk plant Bess tor Viktor Joseph Stalin, who created in Magnitogorsk 
Shugoreyv said of the Astrakhan gas comple Norilsk, and other cities steel mills and «melt 
msitisknown. Indeed. Inasmeleaccidentfour ers that pooned the air and raine d acid upon 
people died from escaping @As. the landscape. At tha hime industries world 
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Lioctors say, “You have to leave for tv Wile were careless about the environmen 
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ike of your Kis; Hunmiva tole me WA! Tuer But many Soviet enterprises staved thal wa 
Wud Wwe co with three kids? The plant keeps Others progressed only to the modest U.S 
Promising to Gul hewses for us somewhere environmental level of the 1960s—at best 
1m } pit a fi Lik a his i F ] Fly L Cid | pre 7 | | "1 ae 5] 7 ler 
cise, but nothing Kis nthe 19605 the ol] aoe Gas of Sabena wer 


Anparently, finalh ‘whomesinacdistant targeted for massive development, and wh 
town will he siti this year. In the former cared if rivers ran nit purple rainbows? Who 
Soviet Union this is @ rare victory over an cared ifthe Soviet patrimony burned i gas 
industrial juggernaut, AMES 50 bright i “thet cosmonauts said they 


For five months [ traveled the low road of rivaled Manhattan's clow; 


the sundered nation, from the fouled shore of Even more reckless were the nuclear cow 
the Baltic Sea to the troubled forests of the boys, a bureaucracy amok. Inctaution was a 
Khabarovsk region, Louching the Sea ol japan ommon denominator of the nuclear arms 
imap, pages 80-81) race, anc in that caterorv, al beast, the Soviets 

Determined to transform their peasant Worl, For «example, they @mptied # smal 


on : bomb’s worth of, radioactivity into a river 
Photovranher GEBD Lupwic teamed with MIKE 
lronk from by unknowing 


: . ‘Boats i ! 
EowaArDS for a three-part article on the formes P 
Soviet Union. “A Broken Empire." in the March same hureaucrac Y Credcecd the reactor that 
| issue, Born near Aisfeld, Germany, Lutiwig blew up at Chornobyl (see following story) 
lives today in Les Angels From talks with health officials, [know that 
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West with its polluted waters....” 





B Mocking a forgotten holiday, the ghost of Chornobyl blows through Prypyat, a Ukrainian city 
buiit for the workers of the ill-fated power complex, On April 26, 1986, as this amusement park was being 
readiedfor the annual May Day celebrations, the world's worst nuclear accident contaminated thousands of 
square miles, forcing more than 150,000 people to abandon their towns and villages. 


ndustrial and auto pollution in sum are of worrisome to these neighbors, and also to 
creater dancer than radiation. But the atom Japan, are revelations of wholesale nuclear 
as & Scarier reach in Rissa. | ErHine, anc dumping AL SA 
Kazakhstan fachiation (Lett Lec genes may ft found little Gkelihond Hat chinips will ra 
sa oseeb mea si eopern POO Ve Sot, the economies of Russia and most 
Western Rurope WA h recerved fallout OF lin nthe (a-farece Cautar veri aim Te 
from Chornobyl, has urge! Russia. Ukraine, shambles. “They used to show us films of the 
ind Lithuania to impose stringent safety mea- corrupted West with its polluted waters, like 
sures or shut down unsaie reactors sour Great Lakes.” a Siberian environmental 
SCAnCinNavian nations protest sinelfer exX- Ww ker said. “Now the situation vou had in 
haust from Russia's Kola Peninsula. Incius- the 1960¢ is here. But if the chaos continues, 
trial toxics watt across the Arctic to Alaska we will need two or three times as many vears 


ind Canada, while eciftluents from Siherian as vou needled just to ole ide it's necessary to 


Fiy ers foul Are CEC isl ing erences Even more clean up ' 
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B With forests of oll rigs in thelr backyards, the children of suburban Baku in Azerbaljan have 


learned to enjoy the viscous pools of runoff from the dilapidated and leaky pumps, Adults worry about fire 


hazards. Once the U.S.5_F."s major source of ofl, Azerbaijan's off fields fell into decrapitude after the Soviets 


began exploiting their great Siberian deposits inthe 1960s. Like all Soviet seec states, Azerbaijan has 





been left holding a bag of environmental horrors. With its economy in ruins after a six-year war with 


Armenia, it can ill afford to modernize its ailing oll Industry. Western companies, eager to tap into the still 


nich Caspian oll fields, may offer ao means. First, however, Azerbaijan must work out an agreement with one 


or more of ite neighbors on conatruction of a pipeline from the landlocked Caspian to the open seas. 


= 





HE ASTRAKHAN PLANT is a textbook 
case of how not to industrialize, The 
A Soviet Union needed sulfur for incdus- 
trial processes, and to Gazprom, the state 
gas monopoly, the ideal source was an oil- 
and-cas deposit besicle the Vola. It was laden 
with sulfur—principally in the form of hydro- 
zen sulfide. 
As usual Moscow wanted quick results, and 
local bosses were eager for recognition, if not 
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banuses. Garprom didn't bother to tuild a 
generating plant to supply the huge sulfur 
works with electricity and soon found the re- 
gional power grid inadequate. Power failures 
caused hundreds of shutdowns, compelling 
workers to vent their deadly feedstock. 
Gigantomanive appeared yet again here, in 
plans to create underground gas reservoirs 
Fifteen atomic devices were detonated —far 
beneath the surface but only a few miles from 
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Villages. Altogether, the Soviet Union pulled 
the nuclear trigger 116 tomes for 
such As mines and Canals, continu- 
ing long after (he United States abandoned the 
Vator. All but two of the 
Actrakhan cavities caved in and thus are use 
less, save to give work to engineers who will 
monitor them for 25 years. At 
low-level racliction 
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interpreters complained of headaches and sore 
Loreais—the complaints of nuclear workers. | 
never felt affected, even after standing atop a 
reactor at Smolensk. React id me 
that vodka washes radiation from the system, 
and sol washed. (1 am bound to report, how 
ever, that doctors say | was misinformed.) 
Pollution came in many guises, not the least 
of them architectural, The fortress-like 
Communist Party beacquarters and other 
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buildings. execited by Soviet architects independence in 1991, and facing the hard 
clamped an Oevmandian character(“Lookon task of nation building, Latvians lost interest 
my Works, ve Mighty, and despair!”) open in saving churches. They no longer needed to 
notonly Moscow but even minor cities. ihouwt “Down with communism!” Raitis Bu- 


Riga, the Latvian capital, survived better koviskis, a young activist, told mi “Today 
than many, salvaging its old quarter; a tight people say to us, *You can shout—what else 


jumble of spires.and turrets. Here lmetmem- can you do?’ " That's the question dedicated 
bers of the Environment Protection Cluh grecns all over the former U.S.5.R MLUst try to 


Like mony former Soviet “green” organiza- answer if they are to enjoy credibility again 


bons itison hind tumes, behind on the rent and After a half-hour drive from Riva | wasin a 
the phone bill. Members look back nostal ei venerable Baltic spa, )Grmala The beach wns 


cally to 1988, when they mustered 50,000 citi- an arc of powder, the Gulf of Riga a disk of 
mens to demand sanctity for the old city, shiny obsidian. But JOrmala’s old ambience— 
endangered by a planned subway. Tunneling, gingerbread buildings clasned by pine —had 
they feared, would shake the buildings-apart not escaped as Riga’s had. Near me an 

in the 1980s Moscow allowed environmen- arrangement of concrete boxes cascaded 


talism under Mikhail Gorbachev's openness toward the water; it had been a KGB resort 
policy, glasnort. Suddenly the green move- “We hacl to cdo a lot of thins that had nev 
ment burgeoned everywhere, a vehicle for er been allowed,” environmentalist leva 
VENLINE ANGEr AgaINst Soviet power Shprunka said, Jirmala had never had build 

in the Baltic States, greens were in the ings-on the beach—much less concrete boxe 
Vanguard of the freedom drive. But after ‘No structure rose higher than the local pines 


M Exhausted atteraday'séxposure todust, masked workers breathe deeply while leaving the giant 
cement plant at Kunda, Though one of Estonia's most polluted towns, Kundais a sefe haven compared with 
Chelyabinsk, a Russian city where area residents are undergoing lung and other diagnostic tests (right) 
Unknown to them, a nearby lake anc river were used for years os dumps by a weapons plutonium plant. The 


lake shrank ina 1967 drought, and thousands of people wore exposed to wind-borne radicactive dust 
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Pravda built a high-rise for its senior editors: 
The party Central Committee, the Writers 
Dnion, .. on antl on rose the affronts. 

How much better it woulel have been if some 
of the funds lavished on the comfort of big 
shots had been spent on Kiga’s sewage plant. 
For years untreated sewage has poured into 
the Gulf of Riga; warnings are posted that to 
bathe at Jirmals is to bathe in someone else's 
bacteria. The Soviet disdain for sewage treat- 
ment, a3 I discovered, stretches from the Bal- 
tic to the Sea of Japan, as if Moscow truly 
believed that the “new Soviet man" it was 
inventing wis immune to coliform. 


N MID-MAY, Wher I flew to Murmansk, 875 

miles north of Riga and nearly 200 miles 

B. above the Arctic Circle, spring was still 

winter but twilight came at midnight, In a 

month the sun would coax the birches into 

leaf and brighten night to white. Now the sky 
Spit snow. 

Murmansk was leveled by the Germans in 
World War 0 while receiving war goods con- 
voyed at fearful cost through waters infested 
with U-boats. My drab hotel overlooked a 
boxy city rebuilt beside the inky Kola Bay. 

The Kola Peninsula, isolated realm of rock 
and reindeer, is ironically earth's most nuclear 
region. Among the vessels within my gaze 
were five big nuclear icebreakers, a nuclear 
cargo ship, and two of the hundred or 50 
nuclear submarines based in. nearby ports. Oh 
yes: There's a nuclear power plant. 

Ata dock rode Lepre. An icebreaker tender, 
her main job had been nuclear waste disposal. 
In Arctic waters she used to hoist a flag signal- 
ing engine trouble, in case she was being 
observed by the craft of some other nation, 


such as Norway's fishing fleet, Then, circling 


as if disabled, Lepse spewed thousands of gal- 
lons of icebreaker waste. Lepse had “engine 
trouble” two or three times a year. 

The arithmetic of Arctic abuse staggers: 14 
reactors dumped (four with fuel); one disabled 
cub sunk, with fueled reactors; 17 other con- 
taminated vessels sunk; and thousands of bar- 
rels of solid waste tossed over. Norwegian 
scientists fear that in places the Arctic food 
chain — plankton to fish to mammals —is rarli- 
atign tainted. Two more reactors as well as 
waste were dumped in Far Eastern waters. 

This, one of the dirtiest Soviet secrets, 
unraveled in 1991, thanks in part to Andrei 
Zolotkov, an engineer for Atomfliot, the 


a4 


icebreaker fleet. No flaming environmental- 
ist, he nevertheless was intrigued when a 
Greenpeace boat put into Murmansk in 1990. 
He joined its antinuclear crew on a voyage to 
protest at Novava Zemlya, the Soviet nuclear 
test islands, a brash mission that attracted an 
armed boarding party. 

“But before that, on the boat, we talked a 
lot,” Andrei told me. He was shocked to learn 
that the Soviet Union had signed an interna- 
tional antidumping agreementin 1976. "Thad 
never known about it. How could it be that 
we'd been living this lie for vears?” 

The following year, he stood at a Green- 
peace press conference in Moscow, a whistle- 
blower pointing to dump-sites on a map. 

“You'll get what you deserve,” angry offi- 
cinls threatened. Instead, Atomflot got a new 
boss willing to acknowledge the truth, Andrei 
still has his job. 

| boarded Jmandra, a ship that never goes to 
sea. She just chugs a mile or so in Murmansk 
harbor to load fresh fuel, in ten-foot-long 
metal rods, into the icebreakers, The risky 
work takes place almost under the eaves of 
apartment buildings, Below Jmanadra’s decks 
my radiation meter went crazy. Some of the 
1,200 spent rods stowed there had been aboard 
for four vears; the reprocessing plant at Che- 
lyvabinsk-65 was behind in its work. 

Lepse, moored nearby, today carnes a 
worse cargo: More than half the 650rodsin her 
hold are cracked and Jeaking. “They'll have 
to bury her,” Andrei said. “Dig a canal, push 
her in, and cover her” —after filling her with 
COMCTeE. 


HE NARROW HIGHWAY south from 

Murmansk threaded piney woods that 

i looked almost luxurious, given the 
harsh Arctic climate. 

But after two hours | was among snags: 
trees bleached or blackened by fire: A few 
jaundiced saplings are the sole survivors of a 
forest devastated by acid rain, 

Close by, in the city of Monchegorsk, 
sprawls the Severonikel &oméinat, a huge 
nickel producer, yielding also copper and 
cobalt. Its stacks pour sulfur dioxide as well 
as toxic metals upon the arboreal graveyard. 

Miners worked nearby ores in the 1930s. 
Pollution wasn't bad then; the smelter was 
small, the ores low-sulfur. But by the late "70s 
the mines were depleted. To keep the smelter 
going—and to expand it—ores measuring 30 
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@ Slighting the lush forests of Russian Lapland, broad belts of pine and birch succumbed to acid 
rim, then to widtires. Some of the survivors bear foresters identifying markers. Among the polluters: a 
nickel smelter in nearby Monchegorsk. in the great forests of the Far East, where decades of clear-cutting 


have already lett scars, foreign timber companies are moving in—a cause for concern to environmentalists. 








percent sulfur were shipped here from Norilsk Nature shidy as practiced from the camp 


In Siberia, where smelters alrea iv iw bhizect requires & keen eve, Year after vear [gor plod 
ad rede swath of tundra. coed the same paths, Mone down PY LOCHCe OF 
7 Eh ‘| T z . = Pa . | 2 _ = : J | i 
foray high-sulfur ore eoes to both Monche mice of bears and counting bird nests and 


In some places the mice aré 





corsk and another Rola smetterat Nikel, from mushroome 


where sulfur dioxide plus moisture—acid gone,” he said. “The metals affect them 
rain—patters down on Norway and Finland They become weaker and just disappear 
Moncheporsk poisons fall heavily on the Hirds, fish, evervthing ts affected.” 


In-Mone 





1f@fOrskK, A gioomy city emblazoned 


LADLIMSkiy Aapoyvecinik, OF nature preserve, 
created to protect reindeer. A quarter of the with old shibooleths (“Glory to the Soviet 
! 


ee eee 
Til 


Lau sancl-s0 lare-muile reserve 15 damaged Peopli Mm) Lasked in vain tor heures on cance! 
SOME areas are dead. Peavy mélals are witke- and respiratory problems, the expected conse 
coread. “The soil will need 400 vears ti QUenCes oO Liwil EOY a cirty sovelter. [Doctor 
Cleanse itself” is the eloomy estimate of natu- admitted that rates are higher than elsewhere, 
ralist Igor Poraketsov. but they appended: We don’t find a clear link 

Lsojourned at Igor’s camp, gazing acrossa between smelter and health. Translation: Wi 


lInke half sheathed in ice to matted conifers: don't dare offend the kombina 





Few Russians know such solitude ina 
Buteven here, 20 mules fromthe smelter, acid kombinat director Vasily Khudvakov meet re 


ifetime They would have been surprised to hear 
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B Baffling cases of baldness among children in Ukraine are raising alarms among doctors like these 


in Kiev examining young Sasha Perepelitsa of tha Cherkasy region, 4 sudden outbreak of the condition 
known medically as alopecia, occurred in 1888 inthe city of Chemivtsi, where more than a hundred children 


lost their hair while suffering from a host of more serious health problems. Such medical mysteries are 


\, 


cause for anxiety in Ukraine, where a dramatic increase in thyrold cancer among children has been attrib- 
uted ta the Chormotbyl secident. Throughout the former U_S_5.F., deteriorating medical services compound 


the health crisis. About 40 percent of hospitals lack hot water, hypodermic needles are routinely reused, and 


a shortage of vaccines has led to outbreaks of diphtheria 
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@ From their skin to their ganes. children of the old empire pay for their elders’ follies. In Kiev agirl's 


dermatitis 1s but one example of the increase in allergic diseases. At Magnitogorsk — where birth defects are 


reported to have doubled since 1980— space in the homesfor mentally retarded youngsters is ata premium 


Fifteen-year-old Dima, front right, declares: “I love America; | will go there and become president.” 


he acknowledged. It 
Was p.m. W hen | entered the office of this 


the health of our people,’ 
DIT man With loosened tic. He had been at 
WOrkK Since & a.m.) privatization means long 
hours as well as opportunity 

“We had to do as Moscow dictated,” he 
saifl of the past. “The task here was to produce 
metal, The government never would finance 
ecological measures,” 

NO coubt obtlurate Moscow bureaucrats 
were ultimately responsible for the absence of 
Cleanup facilities in Soviet enterprises. But the 
record also shows that when local bosses were 
confronted by greens in the 19806, many fun- 
ously resented their “meddling.” Some still 
consider activism an evil consequence of the 
new “democracy. 

Vasily Khudvakov spoke like-a capitalist 
“Putting out all that sulfur, we were 
throwing our money to the winds,” he «aid 
The kombinat now converts some of the sul 
fur to sulfiiric acid —a salable prochict— and 
tt i buying equipment from an American 


The O. 5.5 8.5 Lethal Legacy 


company that will allow it to convert more 
The kombinat is also building a new hos 

Monchegorsk and even plans a 

church— penance for years of sin, surely 


rita! feve 


[TM MY MOSCOW APARTMENT the tap water 
had an aroma stranger than usyal, | 
learned why from TV. “Iam very sorn 

dear Muscovites,” a waterworks official be- 
tan. He explained that because farmers near 
the reservoirs were depositing Manure on their 
elds, the capital's water—running off those 
Helkis—required treatment with powerful 
chemicals. It often happens in spring 

In another apartment this scene happens 
sometimes: Ahenya, Who is six, asks, “Mom, 
when will my left hand grow?” and his mother 
furs Away crving 

“T can't answer him vet,” Marina “ibrova 
told me 

Was it some chemical—in the air, in water 
that caused Ahenyn's arm to-stop de- 
veloping below the elbow when he was still in 
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umstance, however, prompts some doctors to 
A4NEnVe S neighborhood 
. and factories in northern Mos- 
cow, four children with shortened left 
Were born: In just over mime months, 
september 19, L987, and July 1, 1988 
the families lived in adiacent b 
[It was Tamara Kapanadze who discovered 
that other babtes her daughter, Sonya, 
were in the neighborhood 
blond sprite, pasted 
tellicel their tiny apartment. At 
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ment never would finance ecological measures.” 
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See "Phe Aral: A Soviet Sea Lies Drying,” by 


Wittiam S. Felis. te the February 19) GrocRa 


afflicted the 300,000 residents. Infant mortal 
ity wie higher than the Soviet average; 40 per- 
cent of the surviving children were chronically 
il. The average age at death for men wus 55 

LO-years younger than elsewhere in the nation 
From time to time clinics would sudden 


especially children, suffering 
from nosebleeds. Noone knew why 

When it happened again in April 1990, the 
doctors heard that an accident had occurred at 
the leac-zini toxic evidently 
had escaped. ‘The ceputy health director, Dr. 
Raydyrbek Andaguloy, ordered the bleeders 
tested for lead. ‘T 
damples analyzed 

The KGB soon 


ubiquitous. “They cal 


Gl with pet pie 


smelter 


STH 





we results staggered: 34 blood 
‘4 high in lead content 
bnew: its informers were 
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me to make a ciagnoss of lead poisoning.” 
such was the way polluters were shielded from 
PLDC OULCr 

Dr. Andaguloy didn't retreat. Secretly he 
and colleagues analyzed tissue and bone from 
corpses. Conclusion: The whole population 
wes laced with lead 

In fact, lead almest certainly cid not cause 
the nosebleeds. [t dulls children’s [Qs and in 
HEAVY (OSses may cause seizures, Hut nasal irri- 
tation 16 not a known effect, The people had 
breathed some other toxic as well 

1s the Soviet Union veered toward collapse, 
1 KG lost its grip on incustrial secrets 
RarAkhstan's government ordered & mator 
nenith study, oswcow 


who sampled everything from soil to 





Ilo Oskemen came 
Co ETS 
urine. Amone the findings 

® Lead and zinc are in the éoil, in the cucum- 
bers af home gardens, in water, in air, in moth- 
ers tmlk. Other poisons are also present from 
smelted ores: arsenic, mercury, cadmium. 
® Immune-system a 


percent of the children, predisposing them to 


afflict 458 
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Viral Infections and other diseases, 
® (hromosome damage is widespread, Abe 
rations were discovered in 60 of 103 young 
people teste, Possible compequences: cancer 
and birth defects 

Mercury and cadmium have been linked to 
chromosome cdamare in stuclies clsewhere 


But the broken and 
that appeared under researchers’ microscopes 


contorted Chromocomes 


may have been caused by radiation, cloctors 
say. Radiation may also have contributed to 
the hich rate of immune system sbnormalities 


The doctors suspect that the fuel-rod plant is 
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@ Slack isthe driven snow of Prokopyevsk, one of several cities in the mingral-rich Industrial hinter- 
land of Stberia Known as the KRurbass. More than snow is tainted by the sooty omissions from darens of 
chemical, mining. and metallurgical enterprises in the region —respiratory and other diseases are on the 


incresse. Children, with their smaller lungs and more rapid respiration, are most vulnerable 


[ had flown northwest to Chelyabinsk, acity 
ot ponderous Sialinesque architecture, hen it 
wes an hours drive to Musivumove and its 
muddy streets. Sprouting wheat cast emerald 
gauze over soil black as midnight, a scene al 
promise —only adding to the poignancy here 

The gentie Techa River was Yusef"s boy- 
hood swimming hole, as it was for Rafkat 
Gilwzov, a rickety string bean, o@ed just 55 
Rifkal remembered that in the 1950s “there 
were two militiamen who tried to keep us out 
A little 


Lecha was ourdnnking water, Our 


of the river, 50 we just wen 
away, [he 
cows went there, our geese, oursheep 
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inimals alike bore racio 
Pitty miles upstream stood the 
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Hetween 1945 


Youngsters and 
nucwioes home 
secret complex named Chelyabimsk-65, 
oucer of EA DOnNS pl Wont 


ancl 1951 it Poured inte the Techa wastes con- 





taining two million curies of radinactivity 
about half the amount released by the Hiro- 
hima bomb, River banks and secliment still 
tingle with lone-lived cesium and strontum 

Thus. Mushirmove 1 akin in tragedy to 
Ckkemen, but with this 
dilterence: For decades scientists stucied the 


but told 


rachation-tainted 


Techa villagers like guinea pigs 


them nothing 





@ Old before their time, workers take tea and warm themselves between firings of open-hearth 


furnaces at the Novokuznetsk metallurgical plant, one of the oldest ateelworks in Siberia, Victim of a 


tragic broken promise, the so-called new Soviet man has already ceased to exist politically: now his physical 


oxistence is threatened as well, In 1965 life expectancy for men in the U.S.5.R, was 66—roughly on a par 
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with their U.S. counterparts. Today life expectancies are falling throughout the former Soviet Union; for 
Ausstan males it is 61 —lower even than that of many developing nations. Birthrates are also dropping pre- 


cipitously, and deaths now exceed births in Russia by some 700,000 year. Only the repatriation of Aussians 


trom other former Soviet republics is preventing Russia's population of 148 million from falling sharply 





I met Rafkat in the little cold-water clinic, 
where 20 people awaited the doctor. In 1955, 
when he was 16, he was among a group of vil- 
lagers taken to Moscow for medical tests, he 
told me. Periodically he was reexamined, “I 
would ask, ‘What happened to us?’ and they 
would say, “This is none of your business.’ " 

His weight fluctuated. “My joints ached 
almost permanently.” He had to give up his 
job as a tractor driver—“With all the levers 
and the wheel, you need strength.” 

The doctors’ secret ciagnosis was chronic 
radiation sickness from prolonged exposure. 
Weight loss, aches, and weakness are svmp- 
toms: Soviet doctors say the disease may 
include immune- and nervous-system disor- 
ders, with a higher than average cancer risk, 
U_5. specialists hardly know this diagnosis; 
our weapons plants polluted but (so far as is 
known) never spawned a Techa. 

Rafkat learned of his diagnosis only last 
year, after the local doctor, Gulfarida Gali- 
mova, pried alist of names out of the scientists 
who conducted the clandestine study. Many 
of the 300 Musiyumovo subjects were dead, 
some of cancer. One by one she called in the 
living to tell them. 

While | was in the clinic, Dr. Nina Solo- 
viova, a genelicist, finished examining 12- 
year-old [shat Nuriev, She playfully pinched 
his belly, then turned to shat’'s mother and 
said sternly: "This boy must be moved. If he 
stays here and receives more radiation, he will 
be seriqgusly sick.” Dshat's mother, Faniva, 
nodded. Her ips were thin and tight. Where 
might the family go? She had no idea. 

Dr. Soloviova had done DNA tests. “The 
frequency of mutation is usually one in Zor 25 
people,” she said. “In children here itis one in 
six or seven. This isa terrible crime.” 

The -Chelyabinsk-65 record is gruesome, A 
1957 explosion contaminated a 185-mile 
tongue of farmland. A horrific 120 million 
curies was drained into a nearby lake. When 
the lake shrank from drought, winds swept 
dustirom its bed, The Techa dumping was the 
worst; officially, $40 villagers got radiation 
sickness. The true figure may be several 
thousand. 

The total radioactivity that spread from 
Chelvabinsk-65 or accumulated in the waste 
lake is about 40 percent more than the 100 
million curies expelled at Chornobyl. Chelya- 
binsk, however, exposed a mere 440,000 
people, while Chornobyl's farther spreading 


96 


nuclices fell at least in small quantities upon 


4.9 million Soviet citizens, 
| Surgut, where Russia is a wastrel, 

On a June evening in Surgut men stand 
on the balconies of thei peeling apartment 
buildings and gaze across an ineffable flatness 
of pine, marsh, and silvered iakes. A bread- 
board landscape can be arresting like a moun- 
tain range or boring, depending on your 
viewpoint. Either way, Siberia’s immensity is 
compelling. And the riches! Thirty percent of 
the world’s natural gas and 5 percent of the oil, 
plus timber, coal, diamonds, gold, and many 
other treasures: 

Surgut exploded in the oil-development 
campaign of the 1970s. Today grown to 
300,000, tt wears rawness lke a badge. Cop- 


WENT NORTHEAST fram Chelyabinsk to 


per engine gaskets surmount the rooftaps— 


your rough-and-ready TV antennas. 

Pay envelopes are fat by Russian standards; 
workers carn 3350 a month. “Which we spend 
as fast as we can,” said Viktor, an-engiteer. 
“Wo use saving—with inflation your money 
will buy less tomorrow. New furniture, new 
clothes: Out goes the old, in comes the new." 

Dollar fever runs full throttle; even an envi- 
ronmentalist, so-called, asked me to pay a@ 
driller’s monthly wage, and more, for a few 
hours of his time. Real environmentalists area 
rarity in the oil-and-gas towns. “It's a tradi- 
tion here not toobey any laws," a worker said. 

I chartered a chopper (no fuel shortage in 
Surgut) and flew over two oil fields in swampy 
flatwoods northeast of where the great Ob 
River wheels and aims for Arctic seas. Duck- 
bill pumps pecked away. In 1992 Surgut vield- 
ed 265 million barrels of oil, more than enough 
to. supply a country the size of Australia. 

It wasn't hard to spot the spills; black 
splotches alongside drilling gear or the pipe- 
line spaghetti. Pipes supposedly good for 25 
years often rust out im two. 

Much ot] pets into lakes and streams, with 
consequences for Siberia's bird populations — 
geese, cranes, curlews, and many others. Oil 
renders their feathers useless against cold and 
destroys the insects they depend on for food. 

We clattered toward tall stacks, Orange 
fireballs roared wp as if to consume the heli- 
copter like a flame-lured moth. ‘The wholesale 
burning of “associated gas —natural gas that 
rises with extracted petroleum—has long been 
one of the sorry aspects of Siberian energy 


National Geographic, August 1904 
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B Where fish swam, camels now tread over the floor of the 4ral Sea. Once astriking body of blueon 


the world globe. the bountiful lake has shrunk to hall its former size and is now two shallow lakes far from 
the old shores. Diverting vast amounts of water from the lake's two feeder rivers for the irrigation of cotton 
and rice, Soviet planners ignored the predictable consequences to achieve short-term production goals. 


development, Though more gas i8 utilized 
today, the incinerated amount remains enor- 
mous; according to one Western expert, Sibe- 
rian fieles still flare 500 billion cubic feet of 
gata year. Mainland China doesn’t consume 
that much 

Far above the Arctic Circle, Gazprom, the 
pas monopoly, is moving tractors across tun- 
dra tonew deposits—whilé gas burns in estab- 
ishect fields, Nothing checks the waste and 
environmental destruction. At least in Soviet 
times these were subject to the plow 


HE PLAN, THE FLAN!" Valentina selina 
exclaimed, waving her arms help- 
lessly. “'Ehat's all that mattered,” 

Four time zones to the east of Surgut, in 
the village of Mukhen in the coastal proviner 
of Khabarovsk, Valentina, who is retired, still 
turns choleri¢ as she recalls the pressure 


The &“.5.5.8.'s Lethal Legacy 


on her logging collective to fulfill its quota 

Many women once worked in the woods 
Valentina wash sawver at 15—one tiny cog in 
the plan, The five-year plans. adopted in Mas- 
cow were apreat gathering of quotas forevery 
worker brigade, every farm and factory 

“But after we got the logs out of the forest, 
the bosses. didn't care any longer,” said her 
hushaned, Ivan. 

“Sometimes they just dug a trench and bur 
ted them,” Valentina added. 

The roads around Mukhen transit empt- 
ness—cutover areas that weren't replanted 
or long stretches where fire left only snags. Re- 
forestation? Fire protection? Not in the plan 

“For such a long time we had the idea that 
the forest is eternal —not to worry,” said Vik- 
tor Skachkov, vice chairman of the regional 
environment committee. We talked in Khaba- 
rovek, anew-minted capitalist enclave full of 
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might have made a 


B “Energy to burn” 
Soviet motto. Near the Siaulial airfield in Lithuania, 
some residents heat thelr homes with kerosene 
skimmed from springwater;: it accumulsted under- 
ground from leaky storage tanks, In the oil fields of 


Baku, Azerbaijan, explosions and fires are so rou- 
tine that observers simply shake thelr heads and 
go about their business 


imported cars. It stands beside the Amur Riv- 
stream of Russia's Far East, drain- 
ing a stretch of China as well. A badly polluted 
stream, of course, receiving yet another slug of 
raw sewage as it passes Khabarovsk 

It's not too late to begin conservation, 
Viktor argues, even to Set OTeserve: 
for protecting wildlife, such a& the vanish- 
ing Sibenan tiger. Indeed, [saw great forests 
still intact in the coastal region, and | recog- 
nized there ae spruce, and birch. Towering 
over all was “ROPEAN cedar, really a 
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nine, sometimes five feet across the trunk 

But by some apocalyptic forecasts. the for 
ests could be devastated in 40 years. A recent 
arrival the South Korean conglomerate 
Hyundai, cutting vast tracts. Japanese com- 
here, U.S. and 
Norwegian iting im the 
wines. Western environmentalist: warn that 
foreigners will bring to the Far Bast a forest- 
consuming efficiency such as lyan and Valen 
tina's collective never. achieved. Or, perhaps 
responsible companies will bring an ethic 
never ordained in the almighty plan. .Fornow, 
aAniirchy reigns 
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panies have Jong Jogerd 
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“i THE CLAPBOARDED VILLAGE of Gva- 
syuri, south of Mukhen, priorities on a 
different scale consume the Udegei, one of 


Russia's tiniest minorities. Can they save a 
few hundred square miles of virgin forest? And 
when will there be electricity again? 

The 1,700 Udegei have kept to old 
hunting and fishing. Valentina Kvalunzuga, a 
tiny dynamo Bali nents the village council! 
fairly burns as she speaks of loggers. “They 
cut trees on th e¢ banks of the small streams 
They dumped oil in those streams ri took 
You wniderstand, thiase 
streams small fish crew." 
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MVE ANYVIRIng, village or 
Derbentsey 
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sail. The loggers are pressing 
tricity was supplied by a 
nearby collective that has turned off the lights 
[ft allowed to cut, it has promised to switch the 
power on agein 

“De wou still have problems with your Indi- 
ansr Valery asked mec, while describing the 
misled, too willing to trace 
Vicoholmam 13 just one 


Wetec: aS easily 
cable pelis for vodka 
more Udewer problem 


Inside Gvasyugi's school a Udegei sign 
“Bagdevits—W ishing you life.” It 
Sa wish we might make to all the fo 
et peoples. They have carried aheavy burden 

sometimes in my travels across the former 
USS. R., people said to me: You, the West, 
are the victors in the Cold War and we ore the 
vanquished. Not so. All of ws are vanguished, 
wictims of the ravaging of 4 great swath of 
earth. soviet peoples just happen to live closer 
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Eight years after the worst nuctaar accident of 
all time rocked their world, ni : 
haunted by the specter of serly death nallcls: 
ability, even for those who were still in their 

In Kiev youngsters are examined for cesium 137, 
po ag alae dca 
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BM Key players ina high-stakes gamble by energy-starved Ukraine, ongineers inthe control roam of 
Chornobyl reactor No. 3 are careful to maintain povrer at prescribed levels at all times. In the early hours of 


April 26, 1986, while conducting a test of their emergency systems, engineers in ill-fated unit No, 4 reduced 


power to below 25 percent, triggerng in explosion and meltdown of the reactor core, Two operators died 





Five survivors were jailed but were later released, since they had not been warmed that Chornobyt-styile, 


graphite-core reactors become dangerously unstable at low power. Though universally condemned as 
unsafe, 16 such reactors still operate in Ukraine, Russia, and Lithuania. With their economies in chaos, all 


thres nations continue to exploit them for electricity 





“Years have passed, and we re just starting to 
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* FAR THE END of a half-mile 
lone haliway connecting the 
four reactors of the Chorne 
hvl Nuclear Plant, 
praph bars and squigeles 
flash on a monitor 

Oniy a few yards away rises tine concrete- 


Pa Le | 





and-stee: sarcophagus sheathing Ue remams 
of reactor No 
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4, Which blew up on April ef, 
An estimated 130 tens of uranium fuel 
remains in the rubble, scattered or fused with 
melted concrete and steel. Ten tons of radio 
active cust ooais @evervi ine 
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1@ monitoring room the situation report 
appears on the screen in trathi colors 
As | watched, the display was green. [f the 
debris warms up, the monitor shows oranges 
If all the indicators turn fed, it's 
” SHE -& 
“It happens sometimes.” He 
nonchalantly, wanting me ti 
At condition fed, engineers turn on 
klers, Spraying & boron solution that reduces 
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neutron activity and thus the release of raclins 


tion. So far, it- works 

Infact, Western as well as Ukrainian scien 
tists believe the rubble probably can’t reach 
& critical rant explode. But no 
knows for sure what's going on within the 
ruins of the worst nuclear accident in histor 

A new study suggests that the explosion 
threw out 100 milion 
radionuclides, such as 
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previous estinnates 
people in Ukraine, Belarus, and Kussia were 
affected, But the consequences, though obvi 

tragic in some ESpEece, remain unclear. 


What is clear at Chornobyl, monitor Tasen 
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ko's nonchalance notwithstanding, ts that the 
monster is far from tamed 


(ine major concern of the engineers and 


by GERD LUDWIG 


physicists watching No. 4 1s the sarcophagus 
itself, Hastily erected after the accident, the 
24-story-high shell is leaky and structuralh 
unsound; conceivably it could topple in an 
earthquake or extreme winds. The 
bce bclis 


PLaAcwor 
walls, explosion damaged, are unsta- 
ble too. And the 
rubote, “If wt tell 
loose,” said physicist Vacim Hrischenko 


(0O0-ton reactor id leans on 


It could shake everything 
ose the raclio 


In particular, it would shake | 


which is increasing as the rub- 
ble breaks down. A violent upheaval would 
thowzh 
not so widely as the inttial accident, which also 
contaminated parts of Western Furape 
Finally, experts know that still-working 
reactors Nos. | and 3 are unsafe. No, 2 was 
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the Ukrainian capital, is ground zero in a 
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116,000 fesicents, it the “Zone al 
EStrancrement 

My first look inside the zone wa 
landscape that fit the dolorous name. Barn 
doors hung open and rampant birches grew in 
Hower beds once splashed with hollyhocks 
Butafew miles farther inside, the zone seemed 
level radiation 
the 800-vear-old city of Chornobyl lives. It 
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Some workers relish zone jobs because the 
tasks are challenging, and some, surety, forthe 





talk about what needs to be done.” 





B Nuclear dragon tamers, technicians inspect fuel channels above the core of Chornoby! No. 2, 


which is separated from the radioactive wreckage of its twin by 200 feetand a concrete wall. Seconds before 


the 1986 explosion an engineer noticed the lids of No. 4's fuel channels dancing up and down. Six or seven 


tons of the mactor’s fuel load was spewed into the atmosphere during the accident, 
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In the belly of the beast 


into the core shaft of Chornobyl No. 4, they were amazed 
to find it almost empty. Wes it possible thet hundreds of 
tons of graphite, uranium fuel, and metal had burned to 
ash? Exploring the three levels below, they found the 
answer: Thera, “frozen” into serie shapes like stalactites 
in a nuchoar hell, were the hardened remains of a lavalike 
amalgam known as corium. This Indicated a total 
metdown of the core, something at first denied by 
Soviet officials. 

Another surprise greeted them: Virtually none of the 
tone of lead, sand, and boron carbide that had been 
dropped by helicopter through the roof to quench the 
fire had found their mark. Moat landed on the floor of the 
central hall, abowe the core shaft. Once the fire died 
down, Soviet authorities spared no effort in throwing up 
a mighty steel-and-concrete sarcophagus (above) around 
the rulns of the reactor bullding. But its effectiveness is 
now in dowbt. lf the bullding inside should collapse, it 
might bring down the sarcophagus, raising « radioactive 
dust plume over the already polsoned countryside. 
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Erector set of prefabricated sinal | 
248-foot-high structure was Both 
sealed, because radiation wae toa hararda 
for welders, Several optionsfore more Bea 
containment have been studied, though Fy 
are beyond the raach of the Geaebenkrunt 

Ukrainian government, ~~ = 
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3. Corlum av are 
Matted debris of the reactor core, corlum was 
liquid during a short period of intense haat, then 
It quickly solidified. Still warm from radioactive 
heat, It includes about 130 tons of uranium 

fuel and produces more radioactive dust 

as it degrades, 
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The sarcophagus is the highest structure on 
this flat landscape, a sore thumb rising gun- 
meta end of t 
bitiding that houses reactors and turbines 
Perhaps it stan: out, too 
scape has Geen thoroughly stalped, Cleanup 


workers not oniv tricked away contaminated 
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S011 for burial in some 800 sites around the 


but even knocked down and interred nearby 


pine forests Kae Ly rcuiation 
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tame upon a reminder of the desperate 


cleanup elfort—a motor pool posted off-limits 
with red-ancd-vellow raciation signs. Armored 
personnel carriers bore slahs of lead that had 
helped protect their passengers. From tanks 
poked not cannon but cranes for lifting “hot” 
Thousands 
still awit burial, one more task in an onerous 


chain reaction triggered by the accicdent 


debris. Of TOMS Of Such EQUIpPMent 


i THE POWER STATION | was acdmitterl to 
if reactor No. 3, where 

while-smocked engineers watched a wall 
Jentical to the control 


1 es q . ~ | 
the contral room 


of gauges. [tis virtually 1 
room. of No. 4, where other operators triggered 
the 1986 reducing 
power. The operators and their supervisors 
were blamed, and five went to 1a Two other: 
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disaster while reactor 


WErC amone the 32 WOrkert who 


AT ter t 
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ve collapse of the Soviet Union, exon- 
The craphite-oor 
reactor had, | Serio cesien 
tlaws 
rromic instability at low powet 

Now the rules prohibit operators from dip 


ri sa ee 
SS [HOt Wd, 


ATC Tens made no mention of its 


ning below one-quarter pow?! 
improvements maide—but mot 
contend Western experts, who to 


Some Safety 
have been 
enouweh 
no avail have récommended backup water 
systems for cooling and such fire-protection 
TeASUPES 44 Stee!) Coors 

“it's THIUCUIOUS Ubatl the reactors are still 
Vilenlin Kupoiy, ceputy 


Operating = FOTN 


B Model ghost town, the city of Prypyat— built for Chornobyl personnel — was evacuated two days 


atter the explosion, The previous day residents were sunning themselves along the Prypyat River, even 
nearer to the ruptured power plant (background). Elsowhere in the 20-mile-radius evacuation zone, police 
have their hands full pursuing vagrants who invade the homes in some 75 deserted villages 





1G 


@ The apple is “hot” and the cow's milk may be ox 





minated, but for two aged returneas to 


the abandoned village of Kupuvate the comforts of home cutweiah the risks of radiation. So far some 700 
evacuees, all elderly and most of them women, have returned to tha zone. Most supplement deliveries 
of food with produce and livestock they raise on the polluted land, Authorities tolerate the practice. 


administrator, acknowledged. His bands are 
tied on that; it's a decision for the Ukrainian 
government, which last spring announced its 
determination to shut down Chornobyl—but 
not until other ways are found to meet the 
national energy shortage. 

New in his job when | met him, Kupniy 
hoped he could do something about other 
problems. The first, surely, is inertia, “ Years 
have passed,” he said, “and we're just start- 
ing to talk about what needs to be done.” For 
cxample, dikes must be built to block runoff 
from fields; it carries cesium, albeit in modest 
quantities, to the Dnieper River, the Kiev 
drinking supply. To safely bed down No. 4, a 
super-sarcophagus needs to be built over the 
present one. Officials hope an international 
agency such as the World Bank will provide 
the necessary billion dollars or so. 

ne day in the zone, I met some “parti- 
sans.” ‘That's the name given to such people as 
NWikolal Pavilenko, one of 700 evacuees who 
have come home. Wrinkled and 71, Nikolai 
resides in the log house that he built asa young 
man in the village of Opachychi, 15 miles from 
ground zero, 

Removed to a town many miles distant, he 
and his wife, Katia, came back three years 
later. “Everybody wants his own home,” 
Nikolai said simply, as if the matter needed no 
further explanation. done officials have 
treated the partisans tolerantly, knowing that 
their families had dwelled for centuries m 
these now collapsing villages. 

Nikolai grows potatoes and cabbages and 
fishes the streams. “When I need something, I 
just sort of belp myself,” he said, nodding 
toward the empty houses. Radiation? “We 
don't feel anything,” he said. 


: N THE OUTSKIRTS of Kiev, ina former 
} tuberculosis sanatorium converted to 


a hospital for Chornobyl children, | 
met a “firefly.” That's the name thoughtless 
kids apply to evacuees such as 15-year-old 
Roman, a* if they might glow from radiation. 

“] have dizzy spells and headaches,” 
Roman tole) me. And: “My heart hurts.” 
“Tt is stress," Dr. Evgenia Stepanova, the 
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chief pediatrician, said later, “He feels his 
heart racing. He can't run or play sports.” 

Roman told me wistfully, “We had ‘a nice 
apartment in Chornobyl—six rooms. It was 
beautiful there.” Evacuated, his family ended 
upina Kiev suburb. “They gave us-a throe- 
room apartment We've been trving to get 
more space because there are three children. 
They keep offering lousy apartments on the 
first Noor, where it's cold.” His father has 
ulcers, his mother headaches. 

Dr. Stepanova intended to calm Roman's 
racing heart with tender care, rest, and a nutri- 
tious dict. It's about all the hospital can offer. 

According to rumors circulating in Kiev, 
5,000, even 10,000 Ukrainians have died from 
various ailments somehow connected with the 
accident. But because records were carelessly 
gathered or may not exist, the medical arith- 
metic con't be summed. Cautious researchers 
say only: “We don’t know how many died.” 

One of the most tragic consequences evident 
thus far is a large increase in thyroid cancer 
in children. In Ukraine, Belarus, and Russia 
this once extremely rare condition totals more 
than 300 cases, What other afflictions racia- 
tion exposure will bring is a matter of debate, 
Estimates of the future number of cancer cases 
range from 5,000 to 270 times that. 

T beheld one consequence in a Kiev labora- 
tory under the microscope of Dr, Maria Pilin- 
skava: chromosomes, magnified a thousand 
fimes, broken and mangled. “Tt is serious,” 
she said. “Ttincicates risk of leukemia or other 
cancers.” 

She discovered this chromosome damage in 
blood samples from children in seven towns 
outside the sone. All the towns had been sprin- 
kled with radiation, but because the quantity 
was presumed not lo be serious, people were 
not evacuated. It is impossible to say how 
many people are so affected. Dr. Pilinskaya 
could sample only 25 te 30 children per town; 


most of them were seriously damaged. 


For now, according to Western as well as 
Ukrainian investigators, stress such as afflicts 
Roman is a more serious concern than cancer 
or chromosome damage. The psychologiral 
and social problems stemming from disrupted 
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B Graveyards for radioactive equipment litter the landscape in the evacuation zone. The largest, 
nearthe city of Chornobyl, testifies to the gargantuan proportions of the post-accident cleanup, Used by an 
army of hundreds of thousands of “tiquicators,”” helicopters, tricks, tanks, and bulldozers await burial. Yet 


even that may not deter scavengers, who have been stripping vehicles fora black marketin parts. How many 





Chornobyl! Union, 8 citiz 


ene group. estimates that 5 


eonle died as a result of Chornobyl is a-matter of speculation, Though documentation is lacking, the 


000 died and 30,000 were disabled, mostly liquidators 





But ecanomic costs are known. They include 30,000 square miles of contaminated tarmiand and billions of 
dollars in lost productivity and early pensions. The damages consume 15 percent of Ukraine’ 


$ budget 
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B Battered souls line up in Kiey for registration as Chornoby! invalids. Degree of victimhbood—1 
through 4— end compensation will be determined later. Though mectcal evidence ts sketchy for most appli 
cants, the psychological soars of Chormobyl are undisputed. Struggling with the burdens of sconomic and 


political transition, Ukrainians must also bear the costs of an old empire 5 mistakes 
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Australia 
Box Jellyfish . 


~ Down 


| jetting througi lesions Shad jellyfish: es Es oS 
looks as harmless-as cottoii candy. rae zs 
this scourge of the beach—alsocalleda | 
marine stinger or sea wasp—is earth’s = ~ = 
most venomous creature. Contact with ‘ Ota 
its tentacles can bring agonizing death 
within four minutes. 
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Close encounters are made safe 
by a clear plastic carousel of 
circulating seawater, which the 
author, at richt, helped devetop 
to approximate natural condi- 
tions. Martin Jones, director of 
the Great Barrier Reef Aquar- 
ium in Townsville, Queensland, 
and Peggy Hamner observe as 
minute shrimp ride the artificial 
current to end as dinner for a 


pair of young jellies. 
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Sinuous waterways near 

Townsville, Queensland, serve 
as Summer spawning grounds 
for adults. In spring the young 


head seaward to troll for shrimp 


and other prey in coastal waters. 


When fully grown, Chironex 
fleckeri |opposite|) may stretch 
15 feet with a comet tail of as 
many as 60 tentacles stream- 
ing from its bell. Strong and 
nimble swimmers, jellies can 
Zip along in bursts of up to 

five feet per second. 
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Tortuous welts left by stings waters. During the summer, 
mark the trunk of awoman = says emergency doctor 
(below) and a girl's legs. John L. Holmes, “It is quite 
Both survived, though they § unsafe to swim in the ocean 
were scarred for life. in tropical northern Austra- 
Box jellyfish are abowt 95 fia” — something travel 
percent water—practically brochures do not stress. 
invisible in turbid coastal Swimmers are urged to use 
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MARINE STINGERS 
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on his neck, chest, and back int veng 
and two nights in the hespi- F 
tal. Stingers have killed at 

least 65 people over the past 

century. An antivenom devel- 

oped In 1970 is credited 

with saving lives. 
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TOXIC DART GUN 
Tiny stinging capsules 
called nematocysts (a) 
are cocked (b) and fired 
eek tim, releasing two types 
yr of toxin (c) as they punc- 
ture the skin. 
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Puffs of venom erupt from wispy 


nematocysts triggered by alco- 


hol in a laboratory. Contracting 
like a coll, a tentacle gains pur- 


chase on a hapless shrimp. 


Eerie a6 a movie monster, 
a marine stinger peers 
through one of its four eye 
eroups, at center, Eye groups 
serve each quadrant of the 
creature's box-shaped bell, 
which inspired the species’ 
most common name. 
Magnification (right) 





shows a lens and cornea. 
But researchers have yet 
to fathom how the creature 
can see without a brain. 
However they sense their 
prey, box jellyfish do not 
attack. Fragile and getati- 


nous, they wait until some- 


thing blunders into them, 





fall they transform into polyps 
and colonize the undersides of 
Stones, creeping along to find a 
suitable spot to anchor. During 
this time, new polyps may 
sprout from existing polyps. In 
the spring the polyps become Hit- 
te mediusat, minrating seaward 
before monsoon rains set in. At 
sea. they feed on prawns anil 
fish, but their favorite food is a 
small shrimp that schools close 
to shore —along the same sandy 
beaches that Australians find so 
attractive in the summer, 

And therein lies the problem. 
Chironex do not intentionally 
sting humans; of course, but 
simply react when their tentacles 
are brushecl Jellyfish tentacles 
have specialized stinger capsules 
called nematocysts, cach of 
Which has a mechanical trigger, 
To fire, however, the nemato- 
cvste must be stimulated chemi- 
tally. That stimulation comes 
from chemicals found on the 
suriace of fish, shellfish, and, 
unfirtunately, humans. 

The slowly pulsing translu- 
cent bells are hard enough to see 
as the medusae troll for prey in 
northern Australia's murky 
coastal waters, their tentacles 
are even harcer to see. Fifteen 
feet long and only a quarter inch 
thick, they stream behind the 
bell like invisible fishing lines. 
In fact, not until 1956 wae the 
species CAironex fleckeri actu- 
ally described and identified as 
the creature that inflicted such 
agony. Stories abounded of 
swimmers running from the 
Willer screaming, tearing at 
lesions on their skin but never 
having seen their assailant. 

Fortunately for tourism, box 
jellies do not live on the Great 
Barner Reef, where about a mil- 
lion visitors swim throughout 
the year, Nor do box jellies 
haunt the beaches of Australia's 
Gald or Sunshine Coasts near 
Brishane. But summer teach- 
goers have had to adjust their 
behavior to the presence of the 


Australia’s Box Jellyfish 


lethal jellyfish along the shores 
north of the Tropic of Capri- 
com, which passes near the city 
of Rockhampten in the north- 
eastern state of Queensland. 

When people do bathe along 
vulnerable beaches; they should 
either swim in safely netted ar- 
eas or Wear protective clothing. 
Entrants in surfing competitions 
have been known to wear two 
pairs of panty hose—one cover- 
Ing their legs, and the other 
upside down, with the wearer's 
arms thrust through the panty- 
hose legs and the head poking 
through a bole in the seat. 

How can the ultrathin panty- 
hose fabric protect agaimst such 
potent venom? The stinger cap- 
sules are too short to puncture 
skin covered by the hase. That's 
fortunate, because although 
each nematocyst injects only a 
microdrop of venom, a single 
tentacle contains millions of the 
deadly capsules. 

That's one reason why Chir 
ones Stings can be so difficult to 
treat,” explained marine stinger 
officer Peter Fenner. “Sankes 
and spiders generally bite only 
once, In single spot, but box 
jelly venom enters a victim over 
a large area, Fortunately we 
now have an antivenom,” 

The antivenom was devel- 
oped 24 years ago by scientist= 
at Australia’s Commonwealth 
Serum Laboratories, who inject- 
ed sheep with nonfatal doses of 
venom, The sheep then pro- 
duced antibodies that can be 
used to mantifacture antivenom. 
Medical personnel in cosstal 
regions of the Northern Terri- 
tory and northern Queensland 
carry the antivenom 

“It can be very effective,” 
said Fenner of the antivenom, 
which either injected into 


miscles of administered intrave- 


nously. “Normal breathing of- 
len begins almost immediately, 
ard pain relief asually occurs 
within minutes. Later scarring 
is frequently reduced,” 


T met Fenner in the Queens- 
land town of Mackay in 1993, 
after Pegey and I got the chance 
to go back to Australia to 
resume research on bom jellies. 
She and I hac talked mary 
times of returning to study these 
animals, Then one day the 
phone rang. Qur former col- 
league Martin Jones. director of 
the Great Barrier Reef Aquar- 
ium-in Townsville, hid an irre- 
sistible offer. He had 
to keep a box jelly alive for nine 
months in an exhibit, [t had 
died, but he had procured funels 
through James Cook University 
and two local Lions Clubs fora 
Chironex research program. 
Could we come down and help 
start the project? 


E WERE EAGER to inves 
{ tigate and photograph 
the predatory and feed- 
ing behavior of Cétronex 
mecusac, but we faced serious 
problems. The animals appear 
and disappear unpredictably in 
the water. Studving them in 
nature would be impractical 
Moreover, as we'd learned, 
most box jellies won't cat in 
caplivity, 

However, I had recently 
helped develop a new type of 





aquarium, called a plankton- 


kreisel —from the German for 
plankton carousel —for the 
Monterey Bay Aquarium in 
California. The planktonkreisel 
rotates water in a way that pre- 
vents jellyfish from hecuming 
trapped in cornérs of stuck on 
the drains. The Monterey 
aquarium = planktonkreisels ore 
spectacularly successful; its 
pelhdich thrive, ‘The aquarium’s 
curators adapted their blur 
prints for us, and when we 
arrived in Townsville, a new 
planktonkreise! was ready, 

We captured several box jel- 
lies and placed them in the new 
aquarium. Immediately they 
hegan ta swim in the circular 
current with their tentacles 





Lethal lasso snags a banana prawn and draws the meal mouthward. The victim's 


carapace was instantly punctured by the jelly's stinger capsules, unleashing a 


multipronged arsenal of toxins that attack breathing and blood cells. 
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Cast-iron gut may help the hawksbill turtle snack with impunity. Still, the box jelly's 


stinging capsules are, says biologist Robert Hartwick, “perhaps the most com- 


pact, complex, and effective weapons developed by any animal other than man.” 





Even in the caring, 


sharing °90Os, you can still use 


a little personal space. 
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The Everglades 
Asia National Park Service ranger who spent five 
vearsinthe Everglades, [read Adan Marsan sarc 
cle ( April 1994) with mixed emotions. The Ever- 
glides is indeed dying. and any voice telling the 
world that thre phenomenal landscape needs to be 
saved is worth listening to. 1] only wish Mairson had 
been able to fallin love with the place As SO man 
people have. He should sit on the Anhinga Trail 
and listen to exclamations of wonder by visitors 
from around the world seeing their first alhgatorin 
the wild. Awilderness is not supposed to be conve= 
nient, Getting mosquito bites, torn pants, and the 
like are part of the price you pay for admission. 
While diminished a hundredficld from whatitonece 
was, the show still astonishing 
Bit. tDowNELI 
Pennence, Afpevouri 


Wouldn't it be more accurate to describe the 


persons who shot holes in abandoned automobiles 

as “Vandals” rather than “gun lovers”? 

FREDERICK K.. SPENCER 
Anderson, fadidha 


In discussing Archie Jones and the Flonda tree 
cnails, You could have referred to another excel 
lent article, “Tree Snails, Gems of the Ever- 
places,” in the March 1965 issue. It highlighted the 
long-term work of Jones, then a Miami business- 
man, and three other snail coulectors turneo con- 
SCrVatlonists 1O Protect the saris 

Preekt HERANT 


La Gade, prance 


Chere is much more to South Flonda than Ever- 
glades National Park, The diversion of water from 
the park has produced many benefits for mankind 
You would do a ereat sence to publish an article 
showing these benefits 

S.C. FRY 


i Tew on, i far (lil 


After visiting the Everglades in January for the 
first time, T pot mvolved in studying rt at the State 
University of New York at Butfalo, where lama 
wentor in environmental stuches, The more I 
lewmed, the mare I grew to love the area, | om now 
InOkKine nla atlending graduate school in environ- 
mental management at the University of Miami, 
Your article gave worldwide atlention to this ¢co- 
gyetem on is last leg. Although it will be an uphill 


battle to save it, Lam one individual whos ready to 
head down to the war zone ard fight 
JAMES R.. SCHUM ia 
Auffalo, New York 
My son and [ had just returned from the Ever- 
Blades when the April sue arrived. It was a beau- 
tiful expenence to travel the Snake Bight and 
Mahogany Trails; we toured for d50qnles mito the 
haze of waterways. Plorida should do some prior 
ity thinking, it has a preciqus treasure. that needs 
lo be saved. Its:not boring: it's just wondertul 
LEO A. NELSON 
Connell Blut, fowa 
Kamchatka 
What a contrast your photographs of Ramchotka 
shaw. The trophy hunter who kills the bear for 
sport wants only the skull and skin and is con- 
cemmed about proving the animal's size, The indig- 
enous people kill the reindeer for survival, en! 
and use its parts, and show respect for the animal 
even in death, Vel.it is the trophy hunter we call 
eilerd JULTE Moss Scaxpora 
Seatiie, Washoe 
AN ASiOUMIne Lootnote tO YOUr aricie on SUIT 
chatka is that its WD achve volcanoes cmit—in addi- 
ton to the typical sulfur dioxide, hydrogen 
fuonde, and hydrogen chlonde—s number oi 
(CPCs and chemicals contaimimg chiotme, includ- 
ing chioroform, carbon tetrachloride, and Freon 
ll and 12. formerly thought to result only from 
human action. These chemicals are also produced 
by the Santiguito volcano of Cruatemala. Such 
natural chlorine compounds ure apparently pro 
duced in the eruption zone by the combustion of 
Vevetation, sediments, of fossil soils in the pres- 
ence of chlonde and fluoride mincral deposits 
The ¢xtent to which these natural chlorines con- 
Inbute to the global picture remams to be seen 
Gonos W. Grn 
Profesor of Chemistry, Dartmouth Colleve 
Hanover, ew Hnanpanire 
Bryan Hodgson's article remforced my apprecia- 
ban fora very special journey last August to visita 
Voung pen palin Ramchatka. Arniving in Petro- 
puviowsk. [ felt as if 1 hod walked into the 1940s. 
My hosts lived in one of the countless look-alike 
apartment, al times without hot water. Theis 
neihbornood was bleak, the sireets dirty, and the 
ar polluted. But the view of the snowcapped vol 
cane from the apartment wis breathtaking, ane 
my joy in seeing my frends distracted me from 
the pom surroundings. We visited the Walley of 
the Greysers, the impressive cultural museum, and 
dachas outside the city. [ was invited to dinners to 
wWeloome the Amencan ladv ind met warm, gener 
ous people who hive adapted (to a life of shortages 
and inconveniences unknown to ms Irends of me, 
LAROL ANN WATTHES 
Devon, Fenasy varia 
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Thank you, thank vou. For over 40) years my hus- 
band has scoffed at my story of how my great-aunt 
Josephine Burnside was sucked into a funnel of the 
Liesitania and then was blown out again to land on 
araft and later be picked up (page 73). Aunt Josie 
was the daughterof Timothy Eaton, the founderal 
the Canadian department-store chain. She tad lost 
ason early in World War I, and she and her daugh- 
ter were traveling overseas to visit his grave, The 
daughter did not survive the sinking, but Aunt 
Josie lived into the 1940s. 





PAULINE WELCH 
Toronto, Ontaria 
I wke exception to Robert Ballard'’s comment 
linking the Titanicand Lusitania and “sugpesting a 
relative weakness amidships in this class of ves- 
sel.” The two. were not sister ships of a class. They 
were built to different designs, by different own- 
ers, and in different countries, Ireland and Scot- 
land. Titanic wos about a hundred feet longer and 
of one-third more displacement. Both ships broke 
up after initial damage while en route to of hitting 
bottom. Where long lengths of ship are virtually 
unsupported, the breaking up of the hull is not un- 
common. Hulls are not designed to withstand this 


type of stress. Teesy Tittos 


San Diego, Coiforiiga 
A prudent captain would have held at least one 
lifeboat dinil with passengers and crew participat- 
ing and lifeboats lowered, The radial lifeboat 
davits depicted on page 73 require intensive ekill 
und training. Also. passengers should have hid 
lifejackets on when transiting the crucial death 
aone. And why was the 25-knot ship loafing at 18 
knots in this critical area, having been warned a 
three previous sinkings in three days’? 
HENRY A. SHAVE 
Peach Baton, Pennsylvania 


John Wesley Powell 
Peter Miller's *Visionfor the West" was a pleasure 
to read. Tt has given me the opportunity to share 
my copy of Powell's diary The Exploration of 
the Colorado River and fo Canyons (available 
through Penguin Books) with my fnends. As the 
Major writes, “The wonders of the Grand Canyon 
cannot be adequately represented in symbols of 
speech, nor by speech itself." A big thank-you to 
Bruce Dale for his marvelous photographs. 
Pat KENNEMER-KETTELL 
Pekin, [finats 
The photograph at Crouse Canyon, Utah (pages 
90-7), is coupled with a Powell quote: “Hills laugh 
with delight a4 burgeoning bloom is spread in 
the sunlight.” | am reasonably certain that the 
“hloam” we see consists of floating, parachute- 
like seedlings airborne after purple buds of 
Canada thistle ripen and burst. This noxious weed, 


imported from England, is one of several that are 

taking over land in the intermontane West. [rather 

think that the hills shuddered at the invasion. Pow- 
ell certainly never saw the sume sight. 

(LEN E. FULLER 

Salt Lake Ciry, Utah 


Powell was not the first white man to explore the 
Grand Canvon. In 1854 Brigham ‘Young called 
Jacob Hamblin to be a missionary to the Indians im 
that area. On November 7, 1855, he crossed the 
Colorado at a place believed to have been used by 
Father Escalante in 1776 and by Spanish trader 
Maurice Aree in 1813. Subsequently Hamblin 
crossed the canyon many times, explored freshwa- 
ter sites, located different approaches, and helped 
establish two ferry operations. According to one 
account Powell sought out Hamblin for advice and 
invited him on his L869 tip. After the trip the two 
became fast fiends and shared adventures explor- 
ing the canyon, visiting Indian tribes, and negotiat- 
inp peace treaties. Hamblin introduced Powell to 
the arca that became #ion National Park and 
worked for Powell as an Indian agent. See 
Jaco Hamblin, the Peacemaker, wy Pearson H. 
Corbett (Deserct Book Company, [952). 
GERALD L. Ginson 
Yiena, Arizona 
While Jacob Hamblin did explore muck of the 
region, Powell led the first white expedition to cover 
the enare length of the Grand Canyon. 
So What's new! Not the idea for Ed Show's Bug 
Vac in the April Earth Almanac. It was new when 
Popular Mechanics featured it ii their June 1945 
issue. Their mode! could be used im conjunction 
with a cultivator, and the collected insects could be 
fed to poultry. After 50 years of bad chemistry, we 
need more people like Ed to invent and revitalize 
senuble technolomes. 
JACK BARBETT 
Brooxtin, Maine 


Geographica 

The Fender's blue butterfly (April 1994) is found 
in the McDonald Research Forest, managed by 
the College of Forestry of Oregon State Univer- 
sity. The college helped sponsor the research that 
identified the extent of the population and its habi- 
tat requirements. We believe we can demonstrate 
active forest management techniques while main- 

taining the ecological viability of species. 
Diavip H. Lysne 
Oreeon State University Research Forests 
Corvallis, Oregon 


Leten should be addressed to Foriw, Natoral 
Creograpiic Moguzine, Box 3/448, Washington, D.C. 
MAU 748, ated Should include the wender’s address 
and telephone namiber, Not all letters cam be ured 
Those thotare will often be edited amd excerpted. 


National Geograpaic, August 1964 


Catch what might otherwise 
fo unnoticed. 

















One person really can make a difference. 
You helped Joe find a job. 
You helped Lisa's family get off welfare. 
More than 23,000 people went to new jobs this year 
because you believe. 

You believe in giving someone a chance to work, 
Tony hasn't missed a day at work with us in three years. 
The Johnson family now lives in @ home instead of a shelter. 
We opened our 1400th retail store. 

Your shopping at our stores paid for job training. 
Ronald is off the street corner and on the assembly line. 
‘ou prevented crimes by finding jobs. 

You braved the weather to donate to us. 

Together, we turned 700 million pounds of clothes into wages. 
Rhonda's parents are home with her tonight after a hard day's work. 
Gerald's mom helps with homework because she learned how to read. 

One person really can make a difference. 
You did, 
Thanks for working with us, 
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Locating “Missing” Nebraska (upper righton page $4 of City ond Vestavia Hills, Alabama 


40, oe ot — the March msue} and his fight enci- After high school in E] Monte, Cah- 
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Is There Gold in the Gulf’s Jellyfish? 


ishermen of the Florida Panhandle dread late 

summer. There's not much out in the Gulf of 

Mexico then except shrimp and cannonball 
jellyfish that arrive in prodigious quantities, clog- 
ging shrimp nets. But what if idle fishermen could 
harvest the pests for export to Asia, where dried 
jellyfish ranks as a delicacy? ‘That's the thinking 
behind a project conducted by the Flonda Bureau 
of Seafood and Aquaculture, Last year on test runs 
a trawler hauled in tons of the mild stingers, which 
reach eight inches in diameter, dmed and pressed 
them, and sent samples to Asia. The early verdict: 
The Gulf product is properly white and crunchy, but 
50 far too expensive to process. Researchers go out 
again this month to hone their processing tech- 
niques on this plentiful marine resource. 
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~ you cant put a price on, 
LeSabre’ salety features are standard. 


Driver and passenger air bags. Anti-lock brakes. A steel 
safety-cage body unit. And a range of other safety features, 
designed both to help you avoid collisions and to help 
protect you should one occur. You can't buy a 

LeSabre without them. To learn more, 
call 1-800-44-BUICK. 
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Harbor of Death, Now a Diver's Eden 


Ver the vears the Japanese villoge of Futo gamed 
notonety fore enly roundup: Thousands. cf 
doiphins penned in nets were slaughtered for 

meat. In the last decade the dolphin population 
crashed, and fishermen feared for them ceanoemic 
future (GeooaArHIC, September 1992) 

mow Foto has anew identity os o booming diving 
resort in a fsh-watcher’s parndise, Scuba divers in 
rowing numbers visit the emiall, man-made port on the 
Izy Poninsula, 65 miles southwest of Tokyo, to sce 
epectaculir marine life: dragonets, llonfish, large 
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FUIET THI, FATED FROCRECTICM 


aquid, nd sea anemones. Some 25,10) divers jammed 
the resort last wear, filling new hotels and restaurants. 
Their daily dive fees contribute a quarter of a million 
dollars ta the local economy cach year, 

“Futo it one of the most beautiful places in the world 
for divers,” declares underwater photographer Koji 
Mimura, Whe lives nearthe harbor village and has | 
dived at locations around the elobe. The Kuroshia | 
current keep? the water off the cast coast of Japan 
warm and exceptionally clear. Japanese sport divers— 
counted at 400,000 and rising —find Fute « harbor of 
life. “Futes fishermen have discovered that the real 
riot bh in people,” save Nakamura 
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clockwork, hond-tailed 
Mmpeons booear at mincral- 
nch springs in the forests af 
the Pacific Northwest at the same 
tite each simmer. Males arrive to 
tip, then fly to their nests to spell 
ik 
Recently scientiats have figured 
OUT Why. All PIRCOns prodince a 
calcum-nch cottaed-cheese-like 
substance called pigeon milk: to feed 
their young. Most band ate 
ano urs, itt 
Those in this region cat mi chil her- 
res, Which arc woe- 
fully short of calcnum 
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Technology chanpes so quickly, its 
only natural to wonder whether the 
computer you buy today will he ohse 
lete lomierrcin 

Thats with 
‘ople designed the * 
Macintosh’ Performa’ to work ever: 
bit as well tomorrow as it does today 


Fon crow with your Performa 








Macintosh Performa comes with 
all the software youre ever likely to 
need — enoueh to write letters: do a 
household budget, bring work home 
from the office and more 

Hecaise its a Macintosh, vou] 
nnd that Pertorma is easy to use 


Leaning games, 4 dictionary and a 





multimedia encyclopedia can he 





your kids from: the ftrst dav of kinder 
marten trout the bast day of college 


i wor interests grow or change, 


ThOUSaNGs Of different proprams a= : as 


are available to meet your NERS 


- grow up with your family? 











computer 


Pius, since more homes and schools 





use Apple computers tian any other 


brearud. VL have ACCESS 10 the ewes, 


—! TOs! exciting soltware 


Performa grots with pot 


\poie has a 


LIne plu-aricl-plty 


nhiiloseypl ty that makes i easy lo ack 
capabilities to vour Performa—todiay 
tomorrow, even veurs down. the road, 
What does plug-and-play meant? 
Exactly whrat it sounds like, When 
VOU Want to add a printer, just plug it 
in. TP you need more storage space, 
just plug in a hard drive. And so on 


There are no canis to fool WILL. 






_—— = = 
There are no complex CONFIG.SYS 
Of ALTORAEC.BAT files to modify, No 
Other coriputer maxes it this simple 
oadd what vou need 

TOU Can also adil extra memory 
you need it. You may even wart tp 
uiperace your Periornia to the sizing 
new PowerPC" chip (making it virtu 
Uy Impossibie to outgraw), 

4nd every Performa comes with a 
year of in-home service and a lifetime 
Y toll-free telephone support (making 
your future virtially worry-free) 

ll of which means that vear after 
year, your Lamuly can enjoy the kind of 
power Vou BUY d-computer for in the 


hrst place. The power to be your best! 


Performa @ 


The Family Macintosh 
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Family Lives of the 
Night Hunters 


ut of the darkness come 
hons to drink from 


— the waters of Savuti 
(above), part of 4,080-square- 
mile Chobe National Park in 
Botswana and home to Beverly 
and Dereck Joubert for most of 
the past 13 years. The Jouberts, 
who filmed three National Geo- 
graphic Specials in northern 
Botswana, open EXPLORER's 
new season with “Lions of 
Darkness” —a two-part look at 
life in a lion pride. 


In the afternoon lions drowse, 


rarely lifting a paw other than to 
bat a pesky cub (right). At night 
they prowl their realm, and the 
Jouberts move with them in a 
four-wheel-drive vehicle. With 
lights modified to soften their 
intensity, the Jouberts record 
| scenes seldom witnessed by day- 
time visitors to Savuti. 

“Lions of Darkness” begins 
with three young males ousting 


BEVERLY JOUBERT (OT) 


an aging male from his dominant 


place in the pride. Having won 
the prize—eight young lion- 
esses—the three set about lion 
business. They roar, mark terri- 
tory, protect the pride, fend 

of males who would supplant 


them, and subdue the females. 

Lions are the most social of all 
preat cats; when pride females 
give birth—wusually within days 
of one another—they nurse and 
rear their young communally, 
But occasionally a cub is born 
later. The Jouberts focus on 
one such cub, called Tau, who 
has trouble keeping up with the 
others —especially after his 
mother ts killed, 

The cub wanders alone for 
five nights. “We found ourselves 
caught up in our emotions,” says 
Dereck about the temptation to 
intervene. “Yet we were reso- 
lute in our determination to let 
nature prevail.” 

The Jouberts capture timeless 
rituals such as the chase and the 
feeding frenzy. They also con- 
vey a sense of the cycle of gener- 
ations, a saga that plays out its 
most dramatic moments under a 
moonless Savuti night. 
EXPLORER": “Lions of Dark- 
sess” airs Angwst 2] and 24 af 
9pm. ET on TRS Superstation. 

















New Chemical Digs Deep 
Into Exxen Valdez Oil 
ore than five years aeo the 
foo Valdez plowed into 
prect in Alaska's Prince 
William Sound and coated some 
L oe) thes Of ehorelime with o 
(MATIONAL (FFOORAPHIC, Jan- 
uiry LOA). Despite ain 
expensive cleanup, ufter- 
effects continue to han 
wildlife and commercial 
fisheries, cnties charge. A 
civil suit fihed aeainst Fxxon 
by fishermen, property owners 
and natives that may total Bil- 
lions of dollars is nw it aout 
Om same beaches ol remaris bur- 
od derp among cobbles and Daou 
ders. Bul anew weapon called 
PES-51 isexhuming that stubborn 
subsurface goo, A hiodeeracdeble 
hydrocarbon cleaner. PES-31] 
releases coil molecules from both 
Porous LA DT SUT aes 
causing the cil to float on water 
We got afaut 150 gallons of oily 
quid out of the eround,” save Steve 
Rog, the environment 
who oversaw the first test of the 


Al pest 








Valiowd! Georripnic, 


Chemical last year at Sleepy Bay on 

lLateuche, un-tland hit hard im 1989 
There the chemical was injected 

into the rocky beach (above). whic 

was then flushed with scawater 

The oil was collected by skimmers 

ana bons. 
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PES-S! thay also 
Keen future oil spills 
rom) acinering tc 
beaches. Rie cove. 

OT éd.on before a 
mick hts, it would ere 
ate a nonstick film 
ALLOW tie ol] to slice 
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Grizzlies Feast 
on a Vlountain 
of Moths 
| Jowly insect—the 
L gtmy cutworm 
moth—rs one 
of the most important 
foads [or a-third of the 
Ome 
in the Yellowstone 
Maton Park arcu 
Each summer millions 
of moths mierate from 
tie Crrtat Plains to 
mcaks abowe 1000) feet 





WM) prgziy bears 


to feed on wildflower nectar and 


shelter im the rocky slopes 

At lower elevations during this 
ime bears feed on roots, clover, 
mined a tow 
ers have learned to climb to 4 ban- 
qoet th the sky, digging the math 
PCE AS OT oy ihe Toy hi sf] 


ent 20 


Er ooet-5 nSects, Cul oth 


(ane Pal rua (HELL pre ees 


ada, save Steve French. Among 
weyerl] rescarchners studying this 


poplar topic, Steve and his wife 
Marilynn. have mvestigated the 
behawor for seven vears. “The 
BO percent fat and 
al percent protem,” Steve 
fom. “Some ears feed of 
thet for entht hours a day” 
Until recently such alpine 
FL fo Cees Lit 
widened important aroezly 
rh French Worries 
hee tiny he quisacde 
the park in natponal for- 
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Drink-box Makers 
Win Recycling Flap 

. ids love to curl op with those 
hundy, arrtighet lithe pack- 
ages called drink boxes 
They preserve juice, milk, and othes 
Tepid for tionths without retngera- 
tion. Hut for several years cnviron- 
mootaliats have charged thiut the 
drink bowes are too hard to recyele 
The makers not only have denicad 
this but ais have successfully 
counterattacked. 

In AA) Maine became the first 
state to ban the sale of most drink 
boxes. Stung, manufacturers fought 
fuck, lobbying with pilot programs 

n achools desioned to show that 

recycuing the Pores 4 feasible. Last 
April the mdusiry Won ff Ma por vic 
tory when Maine's governor, John 








HART HATFPYP HE BEL 


McKernan. Jr., repealed the ban. 

Multlayercd sandwiches of paper, 
piastic, and Alumnim, the boxes 
must be “hydropulped" —churned in 
Wwaler—to separate elements for 
recycling. Opponents still contend 
the process is foo expensive. Yet all 
he furor hes been largely symbolic, 
Lirink boxes contribute a minuscule 
4 percent of the nation's municipal 
witste SiTcsam 


Environmental Swan 
song—a Sour Note 

he swans of Berwick upon 

Tweed in England's far north 

lire paying a peice for the 
cleanup of the River Tweed, The 
process depleted their favormte 
food source — prom and hosks trom 
a Darley malting pant 

[i January 1994 the 
*Sationnl Rivers Author- 
itv ordered the malting 
Bian fo improve its pro- 
Cessing and reduce the 
efiluent—containinge 
both barley, which the 
CWRIs fat. and oil res 
die —thiat was entering 
the ver 
AT times the town 

Hosts oS muy on BOO 
Mute swans. To -sup- 
plement the birds’ diet 
during last year's severe 
winter, *olunteers like 
Liry Wills (ieft) fed the 


Natronal Geographic, August Pood 


sis donated erain and bread 
“The swans looked absolutely 
miserable,” says veterinanin David 
Rollo. “They were going into 
people's gardens for foc.” 


An Ecosystem’s Fate 
(ast to the Wind 


as Itonly spiny bobsters 
that were vanishing from 
the Northwestern Hawaiian 
Ishands in LOO? After verifving the 
low lobster reports, biologist Jeffrey 
Polovina discovered mote clues in a 
detechive story: Seabirds, Hawaiian 
monk seals, reef fish, and even 
plankton also were declining. “Al 
first,” he says, “we thought the 
CHUTE SOOSvaLom was crashing.” 
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scan a. iearte 

Then Polovina investigated a 
weather system called the Aleutian 
low that ach winter bongs nin and 
strong Winds to Hawan. He found 
that from TY i) to ISAs the low wie 
UNGSUEY strong. [1s turbulence hod 
Wigoraushy muxed nutrients in the 
sc2, benetiting birds and manne life 
Populations rose 

But by 19) the low's intensity 
had timinshed. Nutnent levels fell 
ad did populations. So meted of 
culastrophe, fife i just returming 
to normal 

lous L. Evsort 








tobe t poured for cight of the ten 
weeks [apent inthe Lake Dis- 
B trict, says photeesrapher 
ANNI GRIFRITHS Beer. “Listenime 
bo the Engl Bn Weather reports on 
the news was like opening a thesau 
rus to the word rain: “Showery brits 
iis evening, Wier tumog to drizzle 


lowed by downipcurs ane mists 
But | came to love it. The rain is the 
reason cveryihing there so green 
and beautiful,” 

One such green, beautiful place — 
On a Tare sunny day—was the hilltep 
Lawther Estates, a-onvate game 
park where Antec, clad in cimou- 
fiage, with hunter Kirk Robertson 
captured a roving herd of red dice 
iM pier ¥ ee tie p ci 

“Deerstalking 14 a rough, slow 
business,” she says. “You crawl up 
to a stag on your belly and elbows 
You really hove te blend inte the 
DK eroUnC and pull your hat low; 
even @ flash of forehead might scare 
him away. 

Aa a poumalism student at the 
Lauversity of Minnesota, Annie 
VITATINE with a Leif ae | 40 Lhormony| , CATER Nuclear HITE O O01 WIth dreams of a entine 
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counter, photographet plant, officiuis did issue the Los career. “Then, my junior vear in 


Bb UPniiMn-waste lapoon rumored to Likriiniin-style radiation protec- [switched my major to photogra 
he in Sillaumie, Estonia, for this hoo—a hard hat and a white cottor phy two weeks later,’ 


Monin &§ aTticlce on pH uth in the lob suit. Tested for ractaticn exp ln edecbhiion te her work forthe (ere 


PED LanwiG seanchcd for Aneles-Dasnd pOtre phe: scene college. | git a camera.” she says. 


former Sowet Union. “Local offi mare upon his returm to the United GRAPHIC, Annie teaches. lectures, and 
CS insisted that this place PLLCERT Slites, (oer WHS febe ved to pel o hae contributed photograplts to dig: 
exist, remembers Gerd, “Ther chegn Bil of nedith ens of hooks ond mses 


WEre DO SPs, AO Tene, Bo fates 
nothing to- show the cdirectren. Cnly 
the ticking Of the Geiger counter 
told os when we Were getting close 

Before photogruphing the raiip- 
active shore, Crerd (above, ut right) 
idl hi assstint Maxim Kuznets, 
donned respirotom, safety coveralls 
rubber cioves, and boots. 

“A? always brought lots of our 
own protective gear,” save Crerd 
who traveled throuch nine former 
SOVIET Pepe for the article, “but 
in many places, we were asked nal 
to Wwearil, since the peonle working 
on the sates chin t have any theni- 
scives. YOU Walk a thin line: You 
wit to be safe but you also need 
poopie § trust and cooperation to pet 


Ihe McCmres. 








West Indian Whistling-duck ‘Gerus: Cecdrepane Specie: orbored Adult alee al 
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West Li bean whistling-ducks pe qa cl rev stands te at vt endanee req] Specs 


branch ina Layman [slandswamp, foward itis vital to protect their habitats and under- 





fiisk, shrill whistling notes can be heartl stand the role of each species withm the 
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overnead as the ducks tly to thew teedd- earth secosvstems. Asa global corporation 
Tike haunts, Pa pecia ly Lo fast OT TO. al COTTE 10 SOLU and €NnVITOnmMenia: con 
nal fruit. Throughout the Caribbean, whis: emis, We hope to fester a greater aware 
ding-ducks have suffered from relentless ness of qur common oblivation to ensure 
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